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PrEP SMART Study

Evaluation of stepped PrEP adherence support for young South African women using a SMART design

SCHEMA

Rationale:

Sequential multiple assignment randomized trials (SMARTSs) are useful experimental
designs for the development of high-quality adaptive interventions. The SMART design
utilized in this study will allow us to 1) develop optimal adaptive intervention strategies to
facilitate PrEP adherence support; 2) identify important tailoring variables that are associated
with response or non-response to a given intervention; and 3) evaluate decision rules for
scaling up PrEP adherence support for South African young women.

Purpose:

To test a stepped model of scalable adherence support strategies in South African young
women who initiate PrEP, using a SMART design.

Design:

Eligible women who accept open-label daily oral PrEP will be enrolled and randomized to
SOC adherence support (brief counseling) and either WhatsApp groups or weekly two-way
SMS messages. These mHealth interventions are aimed at increasing PrEP adherence during
follow-up by providing peer support for PrEP adherence (WhatsApp groups), clinical support
to manage side effects and address adherence issues (SMS messages), and reminders about
daily PrEP pill-taking (both WhatsApp groups and SMS messages).

Follow-up visits will occur monthly for 3 months and, in both groups, tenofovir drug levels
at month 2 will be used as an objective measure of adherence to determine whether they have
achieved high adherence based on their initial randomization. Women with high adherence
(i.e., TFV-DP =500 fmol/punch from DBS, ‘responders’) will continue with the adherence
support to which they were initially randomized and will attend quarterly visits for a total of
9 months of follow-up.

‘Non-responders’ will be identified based on TFV-DP <500 fmol/punch or missed drug
refills at their Month 1 or 2 study visits and will continue initial randomization (WhatsApp
or two-way SMS) plus be randomized to either more intensive adherence support — continued
monthly visits with adherence and problem-focused counseling at months 3-8 or quarterly
visits between months 3-9 with feedback about adherence based on drug levels at months 3
and 6.

The primary outcome for the combined intervention is the proportion with high adherence
measured by TFV-DP levels at 9 months.

Secondary outcome includes measuring TFV-DP at 2 months to assess short-term
intervention effects on PrEP use (See overview of study design on page 9.)

We will also conduct qualitative data collection with a purposive sample of approximately
25 responders and non-responders after their 2-, 6-, and exit study visits. In addition, we will
conduct in-depth interviews with approximately 10 key informants and 15 clinic staff
members.

Study Population:

HIV-uninfected women ages 18-25 in Johannesburg, South Africa.

Study Size:

Up to 500 women who accept PrEP will be consented and randomized (1:1) to SOC
adherence support and either WhatsApp groups or weekly two-way SMS.

PrEP Regimen:

All participants will be provided once daily oral emtricitabine 200 mg / tenofovir disoproxil
fumarate 300 mg (FTC/TDF).

Study Duration:

Approximately 48 months, including submissions to Institutional Review Boards (IRBs) and
the South African Health Products Regulatory Authority (SAHPRA, formerly the Medicines
Control Council), recruitment, and 9 months of follow-up per participant.

Primary Objective:

To evaluate the proportion of young South African women who adhere well to PrEP with
regular clinic visits and mHealth interventions alone, the proportion of women who adhere
well to PrEP with intensified interventions (i.e. monthly visits and special issue counseling
or quarterly visits with drug-level feedback about recent adherence), and the optimal

PrEP SMART, Version 2.0 8 26 August 2020




sequence of intensifying adherence support among young women who have low adherence
after the first two months of use.

Secondary e To assess the proportion who achieve high adherence early (month 2).

Objectives: e To assess the correlates of PrEP adherence, after adjusting for study arm, including
adherence at prior study visits, sociodemographic factors, individual-level and partner-
level characteristics, use of adherence support, and risk practices.

e To assess the proportion of young women who discontinue PrEP, timing of
discontinuation, and factors associated with PrEP discontinuation.

e To characterize SMS response rates and the content and frequency of use of WhatsApp
groups.

e To qualitatively explore factors that influence women’s decisions to use PrEP and adhere
to PrEP and their satisfaction/preferences for with their assigned intervention(s).

o To qualitatively explore perceptions of our intervention package and opinions on
scalability of the interventions from clinic staff and key informants’ perspectives.

Exploratory * To assess HIV incidence and to assess the association with detectable TFV-DP in PrEP

Objectives: users who acquire HIV infection during the study.

* To describe antiretroviral (ARV) drug resistance among women who acquire HIV
infection.

» To assess acceptability and feasibility of a urine point-of-care test for drug-level feedback
counseling.

Study Site: Ward 21 CRS, Wits RHI, University of the Witwatersrand, in Johannesburg, South Africa.

PrEP SMART, Version 2.0 9 26 August 2020




OVERVIEW OF STUDY DESIGN

Figure 1. Study schema for a stepped PrEP adherence support intervention
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1.0 INTRODUCTION
1.1. Background and Prior Research

Young African women between the ages of 16 and 25 are an important population for PrEP implementation,
representing three of the four million young people living with HIV in sub-Saharan Africa. Young African
women have had high annual HIV incidence rates of 5-6% in recent HIV prevention trials, in the context of
monthly riszk reduction counseling, treatment of sexually transmitted infections (STIs), and provision of
condoms."

The rationale for PrEP being a core biomedical intervention for young African women is that the highest
efficacy for primary HIV prevention strategies has been observed with daily oral PrEP, when adherence is
high. Four of six daily oral PrEP trials have demonstrated efficacy among HIV serodiscordant couples from
Kenya and Uganda, young men and women in Botswana, men who have sex with men (MSM) in a multi-
country trial, and injection drug users in Thailand.*¢ Efficacy of daily oral tenofovir disoproxil fumarate
(TDF) or TDF co-formulated with emtricitabine (FTC) (FTC/TDF) ranged from 44% to 75%, and was
strongly related to adherence, which ranged from 52% to 82% based on plasma tenofovir (TFV) testing in a
subset of participants.®® In the active arms of these trials, the presence of TFV in plasma was estimated to
provide 85-92% protection against HIV acquisition; pharmacokinetic (PK) modeling indicates that plasma
TFV levels >10 ng/mL were highly associated with efficacy.” Efficacy of daily oral PrEP among young African
women was high in the Botswana TDF-2 study (although with limited power for gender sub-analysis)® and in
the Partners PrEP Study, in all women and subgroups of women <30 years old and >30 years old.® In the
FEM-PrEP and Vaginal and Oral Interventions to Control the Epidemic (VOICE) trials which enrolled young
African women, overall adherence was too low to observe efficacy, with TFV detected in ~30% of plasma
samples; however, a subset of women showed consistent adherence to PrEP based on longitudinal TFV
detection in plasma. % In the VOICE trial, overall HIV incidence was 6% and risk factors that predicted
HIV accllélisition, including age <25 years, also predicted lower adherence, as measured by detectable TFV in
plasma.

The differential uptake and sustained use of PrEP in the populations enrolled in these placebo-controlled
efficacy trials in part reflects several factors, including: differences in level of uncertainty about their risk for
HIV infection; ambivalence about using antiretroviral (ARV) drugs for HIV prevention; concerns about
potential side effects; stigma and disapproval from others who might associate ARVs as being for treatment
rather than for prevention; partner’s reactions and potential rejection; and special concerns related to
participating in a placebo-controlled trial (e.g., concerns about randomization to placebo or a product of
uncertain efficacy, motivation to obtain access to health care and other services rather than testing candidate
products).''"* Notably, randomized clinical trials (RCTs) of microbicides and oral PrEP differ substantially
from real-world delivery of a known efficacious and approved product; participants may be motivated to take
part in HIV prevention trials for a variety of reasons, including access to quality health services and monetary
reimbursement for study visits. Trial participants are also reminded on a monthly basis that they may be in a
placebo arm and not receiving active product, and that the active product has not been determined to be
effective—all factors that may influence adherence behavior. Qualitative data from FEM-PrEP participants
who acquired HIV infection indicate that these young women underestimated their risk, and rationalized their
risk behavior; quantitative analyses indicated that perceived risk of HIV was associated with improved PrEP
adherence.'* Qualitative data from a subset of VOICE participants in the VOICE C sub-study indicated that
individual, social, and structural factors were barriers to PrEP use."? Use of pictorial feedback of TFV drug
levels in the VOICE D sub-study indicated that a pictorial tool was an effective way to provide semi-
quantitative feedback about drug levels, and facilitated discussion of drug adherence patterns and behaviors."

PrEP uptake and adherence among participants in RCTs may not predict PrEP uptake and adherence among
at-risk participants who are offered open-label product. Adherence to oral PrEP has been higher when
participants are counseled about its known efficacy, as has been observed in demonstration projects among
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MSM from the iPrEx Open Label Extension (OLE), with greater PrEP use observed during periods of higher
HIV risk (e.g., among men reporting condomless receptive anal sex), and no evidence of risk compensation.'®
Data from the US MSM Demo Project show high rates of adherence with 75-85% of participants achieving
protective levels of PrEP in dried blood spots at any given study visit.'” '® Encouragingly, the Proud Study
among MSM offered PrEP in STI clinics in the United Kingdom (UK) with non-research providers and
quarterly visits for PrEP refills and brief counseling, and showed a highly significant 86% reduction in HIV
incidence in the immediate PrEP arm, compared to the delayed PrEP arm. This was also seen using
intermittent, event-driven dosing of oral FTC/TDF when compared to the placebo arm in a study conducted
in France and Canada.'® Notably, adherence to oral PrEP was high among MSM who self-identified as being
at high risk of acquiring HIV, when PrEP was known to be efficacious and delivered in clinical settings by
non-research staff with quarterly visits and brief adherence counseling.

The Partners Demonstration Project was an open-label, demonstration project among research-naive East
African heterosexual HIV serodiscordant couples that evaluated daily oral PrEP in HIV-uninfected individuals
as a ‘bridge’ to ART initiation among their HIV-infected partners. An empirically-derived risk score was used
to recruit 1,013 high-risk couples,” 20% of whom were <25 years old. Importantly, PrEP uptake was very
high (95% at enrollment), adherence was high (86% with detectable TFV), ART initiation was high among
the HIV-infected partners (80% by 12 months with 90% viral suppression), and HIV transmission was reduced
by 96% compared to a counterfactual HIV incidence.”!

In sum, these demonstration projects indicate that persons at-risk are motivated to use PrEP when counseled
about efficacy and are able to use PrEP effectively, achieving higher effectiveness than has been observed in
placebo-controlled trials.

1.2. Rationale
1.2.1. PrEP adherence support for young African women

Given persistently high HIV incidence rates (5-8%) among young women in sub-Saharan Africa, PrEP is
an important prevention method that must be evaluated for its utility in young African women.
Randomized, placebo-controlled PrEP efficacy trials have demonstrated that adherence to PrEP is crucial
for protection against HIV infection. Adherence levels have been lower among young persons, including
young African women; PrEP adherence in theVOICE trial was negatively associated with age <25 years.*
Among young women who enrolled in the VOICE and FEM-PREP trials, problems with product use
included: failure to initiate PrEP use; difficulty with forming habits of daily pill-taking; and failure of
sustained use in the face of other social, environmental, and cognitive demands.

There is a gap in how to deliver PrEP to young African women with a focus on maximizing adherence. The
studies of PrEP among young South African women indicate that young women are motivated to use PrEP
but there is substantial drop-off in the first few months and women may need additional adherence support
when they have quarterly visits. First, in HPTN 067/ADAPT which randomized women to daily, time-driven
intermittent or event-driven dosing of oral PrEP, half of the Cape Town participants were <25 years and
adherence was highest in the daily dosing arm during the first few months of follow-up (92.5% of women at
week 10, 79.3% at week 30 who had reported sex in the week prior had detectable tenofovir in plasma).**
Second, an open-label study (PlusPills) assessed PrEP acceptability, safety, and use among adolescents ages
15-19 in South Africa, enrolled 148 adolescents (99 women, 49 men). PrEP was well-tolerated, with no
safety concerns. Adherence was reasonable (57% with detectable tenofovir in blood at 12 weeks) but
decreased significantly when visit spacing increased from monthly to quarterly.?®

Available data from open-label PrEP demonstration projects among youth indicate that they may have greater
adherence challenges with daily pill-taking than older persons, even in the context of known efficacy of
PrEP. A study of 18-22 year old MSM in the US demonstrated that TFV-DP levels indicating >4 pills/week
in the prior 3 weeks declined from 56% at week 4 to 34% at week 48, with a noticeable drop-off occurring
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at 24 weeks.?* Recent results from the adolescent companion study showed an even more dramatic drop-
off.” Relevant to young southern African women, adherence to open label daily oral PrEP was high among
young women in the Cape Town site of the HPTN 067/ADAPT study with detectable tenofovir among 92.5%
at week 10 but tenofovir levels dropped to <50% between months 3 and 6. **Similar drop-offs in PrEP
adherence were observed when visits switched from monthly to quarterly in the PlusPills study with young
South African women.”

An ongoing open label study of oral PrEP in southern African women, HPTN 082, indicates a high
prevalence of psychological and social factors which might increase risk of HIV acquisition but also present
challenges with adherence and effective use of PrEP. HPTN 082 randomized young women, who were
between 16-24, at risk of HIV, and interested in PrEP, to receive drug-level feedback at 1 or 2 months. At
enrollment into HPTN 082, 41% of participants had depression based on a CES-D-10 score >11, intimate
partner violence was reported by 50% in the past year, and transactional sex by 22% in the past 3 months.
STI prevalence was remarkably high with 30% chlamydia prevalence, 8% gonorrhea and 7% trichomonas,
and yet only 16% reported a moderate or high chance of acquiring HIV in the next year. *® This gap between
behavioral and biologic markers of risk of HIV and perceived risk may be a factor in influencing PrEP uptake
and adherence. HPTN 082 results will be available in early 2019, and will provide important findings on the
effectiveness of drug-level feedback on PrEP adherence at 6 and 12-months of follow-up. In addition, HPTN
082 has found that peer influence was important in influencing PrEP uptake, with 62% of participants
reporting a friend encouraged them to take PrEP. All women in HPTN 082 were provided weekly two-way
SMS messages in the first 3 months, and offered participation in adherence clubs thus this study will also
provide data on the influence of social support interventions on PrEP adherence. Preliminary data has
indicated that SMS response rates are approximately 70% throughout follow-up. Adherence clubs were also
well-attended by young women; 50- 60% attended at least one adherence club between their quarterly visits.

In summary, objective markers of adherence with drug levels as well as qualitative data from the randomized,
placebo-controlled trials and open label studies of PrEP indicate that adherence interventions for adolescents
and young adults may require more frequent contact, peer support, drug level feedback, or triage (i.e., for
side effects, disclosure issues or adherence barriers).”’ In addition, adherence support strategies need to
recognize developmental issues,”® including social and sexual relationships, future planning skills, as well as
broader contextual issues such as caregiver support, depression, *° and gender-based violence.*® Preliminary
data from HPTN 082 indicate that SMS, drug level feedback, and adherence clubs were well-received by
southern African young women initiating PrEP. However, HPTN 082 will not be able to determine the
optimal sequence or combination of adherence support that is most effective for African young women,
which this study is designed to assess.

The goal of this study is to evaluate whether HIV-uninfected South African women ages 18-25 years who
are at high risk for HIV infection will decide to use PrEP and demonstrate sufficient adherence to achieve
HIV prevention benefits from this promising biomedical prevention intervention. It is important to
evaluate which adherence support strategies are effective, and the proportion who respond to an initial
simple, scalable adherence support approach. The aims of this study are to offer PrEP and scalable
adherence support interventions to sexually-active young women living in a high HIV prevalence and
incidence setting who perceive themselves to be at risk of HIV infection and are motivated to use PrEP to
reduce their risk, to identify the proportion and characteristics of women who need additional adherence
support, and to assess whether more frequent visits or drug level feedback is more effective in achieving
higher adherence. PrEP has the potential to significantly reduce HIV incidence among young African
women, if delivered with clear information about its efficacy and the importance of high adherence;
counseling and risk assessments to determine women’s perceived risks and benefits of PrEP; and a stepped
approach to adherence counseling to support the women who are motivated to use PrEP but encounter
issues in daily pill-taking.

Rationale for a scaled approach to PrEP adherence for young women using a SMART design
The biomedical HIV prevention field is at a critical point where rates of new HIV infections remain very
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high among young women in sub-Saharan Africa in spite of progress in HIV testing and treatment coverage.
The hope is that longer-acting, less adherence-dependent HIV prevention formulations will be shown to be
effective, but realistically this involves five years or more to complete efficacy studies and longer for program
implementation of long-acting PrEP formulations if shown to be efficacious. Thus, to have an impact on HIV
incidence among young African women in the short-term, the critical question is whether oral PrEP can
provide a usable, effective strategy that is under women’s control, and yet requires high, but not perfect
adherence. Young women may need more frequent contact or other intensive adherence support, as objective
drug levels indicate declining adherence in prior studies as visits went from monthly to quarterly. The
challenge is to identify what PrEP adherence support strategies are both scalable and effective at PrEP
initiation, and what more intensive strategies work for the subset who need more intensive adherence support.

Currently, many PrEP demonstration projects among African YW are providing the similar adherence
interventions to all YW who initiate PrEP without differentiated adherence support strategies (e.g., HPTN
082). However, for large scale PrEP implementation, a stepped approach to adherence support is needed,
beginning with simple, easily scalable adherence support provided initially, such as brief counseling and
two-way text messages or WhatsApp groups. We hypothesize that a stepped PrEP adherence support model
is feasible, resource-saving overall, and is analogous to models of differentiated care for HIV, in which
frequent visits with tailored patient counseling, adherence monitoring, and counseling are directed to the
minority of HIV-positive persons who have not achieved viral suppression.

We will use a sequential multiple assignment randomized trial (SMART) design®'** to assess the response
rate to simple, stepped PrEP adherence support strategies. The schema of the SMART design is shown in
the figures on page 9-10. The first randomization is to evaluate adherence after 2 months of a basic adherence
support, including brief counseling and either participation WhatsApp groups or weekly two-way text
messages (described below). Mobile health interventions are being scaled up in the South African context
for a number of health issues. An objective measure of adherence, such as a drug level measurement
(analogous to the first viral load assessment in the first 3-6 months after ART initiation), would provide an
objective measure to differentiate young women who are doing well with minimal support from those who
need more intensive support, either through monthly clinic visits or feedback about adherence based on drug
levels with counseling.

Standard of care in both arms of initial randomization: Brief adherence counseling and one-way SMS
reminder messaging

It is clear that the effectiveness of daily oral TDF/FTC is tightly correlated with adherence. The study will
provide adherence support with SOC counseling at baseline, Months 1-3 for all participants, and all quarterly
follow-up visits for participants with high levels of adherence. Counseling will be client-centered and follow
the South African Department of Health guidelines for counseling on PrEP* and will include an emphasis
on the known relationship between adherence and TDF/FTC efficacy. Using a client-centered approach to
frame the discussion about adherence, adherence counseling will include education around the importance
of daily pill taking and supportive strategies that link pill taking to the participant’s daily routine (i.e., daily
calendar, planning for travel, daily habits). Counseling will also focus on the importance of returning for
study visits and pill refills on or as close to the scheduled date as practical. All participants will also receive
out one-way SMS messages reminding them about upcoming clinic visits.
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Figure 2. South African SOC PrEP Counseling Guidelines

Adherence is critical to provide

protection against HIV. Adherence

means taking
. Suggest methods to remind the client to take the pill every day the PrEP pill

For example:

+ Take the pill at the same time every day;
Incorporate it into your daily activities, like part of your morning
routine or when a favourite TV show comes on;
Set a phone alarm;
Encourage partners, family members or friends to remind you;
Use daily pillboxes

every day.

. Discuss what to do if a pill is missed - take it as soon as remember

Steps to follow:

1.
2.
3.
4.
5.
6.
7.
8.

Assess how pill taking is going for PrEP client

Positively affirm client to support provider/client relationship

Identify a motivator to support effective pill taking

Provide PrEP education regarding effective use and effectiveness of PrEP
Identify barriers to effective use

Provide realistic strategies to address barriers

Discuss use of other HIV prevention measures that are relevant to situation
Client leaves with realistic and achievable plan to increase or sustain use

Randomization: WhatsApp groups vs Two-way SMS

WhatsApp groups

Peer support has been shown to improve adherence in outpatients starting ART,” hard to reach patients,*’
and adolescents.*® Group-based interventions for youth offer an effective way to implement intervention
content while providing social support from peers, given the importance of peer opinion during
adolescence. In this age group, peer norms play an important role in shaping behaviors.*”*’ Peer groups
have been found to offer social and emotional support to encourage the management of health behavior,
such as diabetes self-management, and help participants cope with negative emotions.’® With the uptake
of social media by many youth worldwide, peer group social support interventions have begun to
successfully translate to social media.’" *> ART adherence groups have been effective used in South
Africa, including for adolescents and young adults.”*>* PrEP adherence clubs have been modeled on the
experiences of community-based HIV treatment support groups, which have been widely implemented in
South Africa and Mozambique.’® " In HPTN 082, the PrEP clubs have provided a highly acceptable
forum for staff and YW to interact outside of the clinic, and a foundation for promoting relationships
between staff and YW as well as between YW. In another study conducted in Johannesburg and Tanzania,
young women were randomized to SOC counseling and SMS reminders vs. SOC plus empowerment
clubs. These were adherence clubs with a four session empowerment curriculum. No differences in PrEP
persistence were observed between those that did or did not attend clubs, but as in 082 only 50% of
participants attended at least one club. Barriers to club attendance included time, distance to the venue,
being busy or forgetting. In-person clubs may offer logistical barriers to participation that could be
overcome through virtual whats app groups. **
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WhatsApp-based adherence support clubs, which are based on the in person PrEP adherence clubs in
HPTN 082, have had high acceptability and attendance. In the implementation of these projects,
WhatsApp is used commonly by young women to discuss side effects and to hear other young women’s
experiences with PrEP. WhatsApp groups would be more scalable than in person adherence clubs, as used
in HPTN 082, by being more flexible (not needing persons to travel to an adherence club) but still
achieving the peer-driven approach of in-person clubs. The WhatsApp groups will include between 25-
50 participants. Women randomized to WhatsApp groups will be counseled on and receive written
instructions on WhatsApp group use, group rules/norms, and group name. Each group will be led by a
study staff group facilitator and a PrEP Ambassador (a young woman experienced in taking PrEP) who
will be responsible for moderating these clubs to answer questions about PrEP, facilitate discussions,
introduce topics of interest, monitor member conduct and enforce group rules. The group facilitator will
also invite individuals to the group and will remove individuals from the group when they exit the study,
if they request to be removed, and if they exhibit conduct that violates the group rules. Groups will also
be given the option to meet in person if members would like.

Two-way SMS to triage those with concerns

Two-way text messages are an intervention which is consistent with behavioral models that highlight
strengthened communications between patients and providers as a way to improve adherence.” The rapid
expansion of access to the internet and social media in the past two decades, even in low and middle
income countries, through mobile phone technology, represents a significant opportunity to engage with
adolescents. In South Africa, young people have high levels of mobile phone and social media use and
there are currently more mobile phone connections in South Africa than people.®® The WelTel intervention
demonstrated efficacy of weekly text messages asking how patients were doing, with telephone support
for side effects and crisis management for participants who responded that they were not doing well.' A
recent meta-analysis found that text-messaging can be an effective support for ART adherence,
particularly with messaging provided on a less than daily basis, content and timing that is tailored, and
platforms designed to evoke a reply from the recipient.®> In HPTN 082, weekly two-way SMS in the first
12 weeks of PrEP use was implemented to provide triage to young women who have concerns or issues
with PrEP. This two-way SMS is based on the Kenyan WelTel intervention;*" in HPTN 082 young
women receive a discrete message “Are you well, girlfriend?” and are asked to respond yes or no- the
latter indicating that they need a staff member to respond if they are having side effects, adherence
challenges or other issues. HPTN 082 participants received a call-back from staff within 24 hours if they
respond through SMS that they are experiencing challenges with PrEP use. Participants who did not
respond to the SMS were also followed up. The two-way SMS system has been relatively simple to
implement in HPTN 082. Notably, 70% of young women responded to 2 way SMS messages, which is
higher than the 50% response rate in the WelTel study of 2 way SMS for ART adherence support in
Kenya. ©!

In addition to these two-way SMS messages, we will also periodically send one-way SMS messages
including facts about PrEP and HIV prevention to keep participants engaged in the intervention and
improve PrEP knowledge and self-efficacy. One-way SMS messages have been shown to be an acceptable
way to provide HIV-related information to young African women and have been linked with improved
knowledge about HIV prevention behaviors, adherence to health promotion behaviors, and healthcare
engagement.“’ 64

Rationale for definition of non-responders at month 2:

PrEP will be dispensed according to participant visit schedule. At month 2, blood will be drawn for a
dried blood spot (DBS) to measure intracellular tenofovir diphosphate levels (TFV-DP), which provide a
measure of cumulative adherence behavior over the prior 4-6 weeks.'® 3% 4% % Based on a comparison
of the iPrEx open label extension and STRAND study with directly observed dosing of TDF-FTC, a
threshold of 700 fmol/punch threshold represented consistent dosing (> 4 times a week) and was
associated with 100% efficacy.®” A subsequent directly-observed therapy study was conducted among US
women and men demonstrated that DBS values were dose-proportional, and women that had 21% higher
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TFV-DP levels than men, but values were within 13% of the previous model.®® Dr. Anderson has worked
closely with the University of Cape Town (UCT) pharmacology laboratory to validate the TFV-DP DBS
assay with excellent correlation, and the UCT lab will perform DBS TFV-DP assays for this study.

While Dr. Anderson’s work has demonstrated the utility of DBS as a marker of PrEP pill-taking and has
suggested a threshold of 700 fmol/punch to represent dosing > 4 times per week, our work with
serodiscordant couples in sub-Saharan Africa has shown that this threshold may misclassify
approximately 40% of women as non-adherent to PrEP when they are actually taking at least 4 doses per
week (sensitivity of DBS with a threshold of 700 fmol/punch compared to MEMS data indicating >4
doses per week = 60%; 95% CI: 42-78%) (personal communication, M Pyra). This threshold may also
misclassify approximately 8% of women as adherent when they were taking fewer than 4 doses per week
(specificity compared to MEMS data = 92%; 95% CI: 81-100%). Alternatively, a threshold of 500
fmol/punch yielded a sensitivity estimate of 87% (95% CI: 75-99%) and a specificity of 84% (95% CI:
70-98%) in this cohort. Given these empirical sensitivity and specificity estimates from our data among a
similar cohort of sub-Saharan African women, and the importance of allocating resources for our
enhanced adherence support interventions primary to women who are truly non-adherent, we have chosen
500 fmol/punch as the threshold for determining “non-responders” in this cohort based on drug-level
results from the 2-month study visit.

The 2-month DBS TFV-DP level will be used as an objective marker of adherence, and as an indicator of
women’s ‘response’ to their initial randomization (SOC adherence counseling with either WhatsApp
groups or two-way SMS). Women with TFV-DP levels <500 fmol/punch or missed refills (at the 1- or 2-
month study visit) will be randomized to more intensive adherence support at their month 3 study visit.
All women will regardless of their TFV-DP levels will continue with their initial intervention (WhatsApp
groups or two-way SMS messages).

Second randomization for non-responders’ at Month 3: Quarterly drug level feedback vs. monthly
clinic visits with special issue counseling

Drug level feedback

The basis for the use of drug level feedback is that women in VOICE qualitative interviews reported a
desire for feedback about their adherence with directed counseling.'” HPTN 082 randomized Zimbabwean
and South African young women to standard adherence support (counseling, two-way SMS, and
adherence clubs) with or without drug level feedback based on TFV-DP levels in dried blood spots. There
was no difference in adherence levels at six months by arm and, the cost and logistics of the DBS TFV-
DP levels do not warrant use for PrEP adherence counseling. Notably, almost 40% of women in the drug
level feedback arm across all study sites either did not receive counseling because DBS had to be batch-
shipped and performed, and the results were not back at the next montly visit, or did not receive the
appropriate counseling message due to transcript errors in coding the laboratory results.”” Although
retrospective drug level feedback in addition to standard adherence support did not increase adherence at
six months in HPTN 082 compared to standard adherence support, modifications to the DBS counseling
approach to reduce laboratory shipment and testing delays and/or same day counseling using point of care
tenofovir assays should be evaluated as potential improved strategies to support PrEP adherence. Point of
care assays will be simpler to implement, easier to provide adherence messaging at the same encounter,
and much less costly to implement than DBS assays which only two laboratories can perform. DBS-based
adherence counseling may also be limited if participants have difficulty remembering their pill-taking
behavior and adherence barriers from several months ago. In contrast, a recent US-based PrEP
demonstration project found that drug-level feedback counseling using plasma tenofovir levels, which
indicate a shorter period of PrEP use over the past week, significantly improved PrEP adherence among
young men who have sex with men.®” The shorter recall period about adherence behavior with the plasma
tenofovir assay may explain these different findings, and a point of care assay would similarly provide an
indicator of recent PrEP dosing and reduce participant burden to remember pill-taking over a longer period
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of time. However, more research is needed on the acceptability and feasibility of using a point of care
assay for drug level feedback counseling for PrEP participants.

We will plan to use DBS levels to counsel participants at the months 3 and 6 visits. Although DLFB
using DBS levels did not significantly impact PrEP adherence among AGYW in HPTN 082, the study
team has learned critical lessons on how to manage the process to ensure sample collection, testing and
reporting timelines are reduced and transcript errors in coding laboratory results and delivering the correct
counseling message are minimised. Qualitative data from this study has also shown that DLFB via DBS
was feasible and acceptable to young women. Importantly ,we will be able to improve our DLFB
counseling procedures using DBS from these key lessons learned in HPTN 082 and have the potential to
answer questions about the impact of DBS DLFB counseling for AGYW when done with fewer
transcription errors and in this stepped-up care approach. The DBS TFV-DP provides an objective
measure of cumulative adherence in the prior 4-6 weeks, which is not susceptible to the ‘white coat effect’
of taking medication immediately prior to clinic. The threshold of 700 fmol/punch, which represented
consistent dosing (> 4 times a week) and was associated with 100% efficacy in iPrEx,** is being used for
adherence counseling in HPTN 082. However, we will use a threshold of 500 fmol/punch at the 2-month
study visit to more sensitively classify consistent dosing in this cohort cohort. The thresholds and
counseling about adherence based on drug level feedback at months 3 and 6 are depicted below. These
thresholds and counseling messages were developed in consultation with Drs. Anderson and Hosek.

A >500 fmol/punch

P oy Key message: You are doing great! Keep up the good work and remember that
: - : taking one PrEP pill every day is needed for strong protection against HIV.

Between detectable to 499 fmol/punch

Key message: It looks like you are trying to take the PrEP medication, but are
having some difficulties. Remember that taking one pill every day is needed
for strong protection against HIV. How can we help you do even better?

No TFV-DP detected (confirm BLQ level)
o~ Key message: It looks like you haven’t been able to take the PrEP medication.
Is PrEP something that you are still interested in? If yes, how can we help you?

*

We will also introduce a new point of care urine assay for drug level feedback counseling at the month 9
visit to assess acceptability and feasibility of this assay compared with using DBS for drug level feedback
(DLFB). Such an assay was not available at the start of PrEP SMART enrollment, but has since become
available. This point of care urine (POC) assay was recently developed to measure TFV levels in urine’*®.
A POC assay could support real-time adherence monitoring to provide drug level feedback about recent
PrEP dosing in the week prior to the clinic appointment, however more work is needed to determine the
acceptability and feasibility of a urine POC assay for drug-level feedback counseling, given the shorter
adherence assessment window. The POC lateral flow assay has a threshold of 1500ng/mL consistent with
dosing in the last 4-7 days based on a directly observed therapy study, is being developed in collaboration
with Alere Diagnostics, and will cost approximately $3.7** Approximately 2-3 minutes after 3-4 drops of
urine are placed on the urine test strip, a “control” line should appear. An additional “tenofovir test line”
will appear only if a participant has TFV levels <1500 ng/mL indicative of no recent PrEP dosing. This
threshold will be used to provide drug-level feedback counseling at the month 9 visit as depicted below.
We plan to assess acceptability and feasibility of this new POC assay by using it for additional drug level
feedback counseling among all participants during their Month 9 visit. All participants receiving the urine
POC assay will be subsequently asked about their perceptions of acceptability, feasibility, and satisfaction
with the assay. The subset of participants that previously received DLFB counseling using DBS will also
be asked to reflect on which DLFB counseling option they preferred (DBS versus urine). DLFB
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counseling using the urine assay will also provide an opportunity to counsel all participants on
opportunities to continue receiving PrEP through other mechanisms in South Africa after they are exited
from the study. Counselors will engage participants in a discussion of HIV risk perception and link
interested young women to further PrEP services. The counseling messages were developed in
consultation with Drs. Gandhi and Hosek:

A Control line only (one line appears on test)

P oy Key message: It looks like you took a PrEP pill recently--you are doing great!
. - : Remember that taking one PrEP pill every day is needed for strong protection

against HIV. Are you still interested in taking PrEP after your participation in
this study is complete today?

Control and tenofovir test line (two lines appear on test)

o Key message: It looks like you haven’t been able to take the PrEP medication in
the past few days. Is PrEP something that you are still interested in? If yes, how

can we help you continue to access and take PrEP after your participation in

this study is complete today?

Monthly clinic visits with problem-focused adherence counseling

The drug levels from open label PrEP studies among young MSM in the US (ATN 110 and 113) and the
PlusPills study among young women in Cape Town indicate a significant drop in adherence when visit
intervals decrease from monthly to quarterly. It is possible that youth who have difficulty adhering to
PrEP after the first three months of follow-up will continue to need more frequent contact and specialized
adherence counseling when establishing adherence habits, especially for pill-taking for HIV prevention
in which they are not being reminded by signs of illness. In addition, youth may be impacted by ‘present
bias’ or discounting due to hypothetical risks that they do not want to think about (i.e., HIV infection).
Frequent visits throughout follow-up could keep them more engaged in PrEP and allow for more intense
counseling about side effects, disclosure, relationship issues, and other factors that might impact their
adherence. Special adherence counseling will be based on cognitive-behavioral and problem-solving
strategies and include an assessment of adherence barriers and facilitators as well as plans to address
identified barriers through behavioral skills building. In contrast, participants who adhere well to PrEP
after the first three months of monthly study visits may have formed effective habits for PrEP pill-taking
and can be switched to quarterly visits with SOC counseling plus their assigned mHealth intervention in
order to allocate intensive counseling resources to participants who need them most.

2.0 STUDY OBJECTIVES
2.1. Primary Objective(s)

The primary objective of this study is:
e To evaluate the proportion of young South African women who adhere well to PrEP with regular
clinic visits and mHealth interventions alone, the proportion of women who adhere well to PrEP

with intensified adherence support interventions (i.e. problem-focused counseling or drug-level
feedback).

2.2. Secondary Objectives

The secondary objectives of this study are:
e To assess the proportion of women who achieve high adherence early (month 2).
e To evaluate the optimal sequence of intensifying adherence support among young women who
have low adherence after the first two months of use.
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e To identify correlates of PrEP adherence, after adjusting for study arm, such as adherence at prior
study visits, sociodemographic factors, individual-level and partner-level characteristics,
exposure to study-based adherence support, and risk practices.

e To assess the proportion of young women who discontinue PrEP, timing of discontinuation, and
factors associated with PrEP discontinuation.

e To characterize SMS response rates and the content and frequency of use of WhatsApp groups

e To qualitatively explore factors that influence women'’s decisions to use PrEP and adhere to PrEP
and their satisfaction with their assigned intervention(s).

e To qualitatively explore perceptions of our intervention package and opinions on scalability of
the interventions from clinic staff and key informants’ perspectives.

2.3. Exploratory Objectives

The exploratory objectives of this study are:
e To assess HIV incidence, and to assess the association with detectable TEFV-DP in PrEP users
who acquire HIV infection during the study.
e To describe antiretroviral drug resistance among women who acquire HIV infection.
e To assess acceptability and feasibility of a urine point-of-care test for drug-level feedback
counseling.

3.0 STUDY DESIGN
3.1. Design

This is a randomized single-site prospective study to assess a stepped model of scalable adherence support
strategies in South African young women who initiate PrEP.

Women will be consented to have 9 months of follow-up. PrEP will be offered as part of a comprehensive
package of sexual and reproductive health care that includes — HIV testing, counseling, condoms,
contraception, and testing for and treatment of STIs. Up to 500 women will be consented and randomized.
Women will receive their assigned interventions until month 9 (the primary endpoint) and will be exited
from the SMS and WhatsApp messages at the 9-month visit.

At enrollment women will be randomly assigned in a 1:1 ratio to receive standard adherence support
counseling with monthly clinic visits and one-way SMS reminder messages and either participation in
WhatsApp groups or weekly two-way SMS communication.

At month 3, women who had TFV-DP <500 fmol/punch (based on a blood sample collected at month 2)
or who miss PrEP refills at the 1- or 2-month visits will undergo a secondary randomization to continue
monthly follow-up visits with problem-focused counseling until M8 vs quarterly visits with drug level
feedback at months 3 and 6. Women will also continue to receive the adherence support from their orginal
randomization (i.e., SOC adherence counseling, one-way SMS reminder messages, and WhatsApp groups
or two-way SMS). Women who have TFV-DP >500 fmol/punch at 3 months (based on a blood sample
collected at month 2) will continue to receive the adherence support in their original randomization (SOC
adherence counseling, one-way SMS reminder messages, and either WhatsApp groups or two-way SMS)
with quarterly visits. Table 1 depicts the four adaptive interventions and decision rules for determining
non-adherence and re-randomizing women at their month 3 visit:

Table 1. Adaptive intervention decision rules

Adaptive intervention Decision rule

Non-response definition: TFV-DP levels <500 fmol/punch or missed refills
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First, offer monthly SOC counseling and First-stage intervention option = {SOC + WhatsApp}

WhatsApp group intervention; then add drug | IF evaluation = {non-response}

level feedback with quarterly visits for non- THEN second-stage intervention option = {DLFB +

responders and switch responders to first-stage intervention option + quarterly study visits}

quarterly SOC visits and continued ELSE continue on first-stage intervention option with quarterly

WhatsApp groups study visits

First, offer monthly SOC counseling and First-stage intervention option = {SOC + SMS}

two-way SMS intervention; then add drug IF evaluation = {non-response}

level feedback with quarterly visits for non- THEN second-stage intervention option = {DLFB +

responders and switch responders to first-stage intervention option + quarterly study visits}

quarterly SOC visits and continued two- ELSE continue on first-stage intervention option with quarterly

way SMS study visits

First, offer monthly SOC counseling and First-stage intervention option = {SOC + WhatsApp}

WhatsApp group intervention; then add IF evaluation = {non-response}

monthly follow-up visits with special issue THEN second-stage intervention option = {Monthly

adherence counseling for non-responders visits and specialized counseling + first-stage

and switch responders to quarterly SOC intervention option}

visits and continued WhatsApp groups ELSE continue on first-stage intervention option with quarterly
Visits

First, offer monthly SOC counseling and First-stage intervention option = {SOC + SMS}

two-way SMS intervention; then add IF evaluation = {non-response}

monthly follow-up visits with special issue THEN second-stage intervention option = {Monthly

adherence counseling for non-responders visits and specialized counseling + first-stage

and switch responders to quarterly SOC intervention option}

visits and continued two-way SMS ELSE continue on first-stage intervention option with quarterly
Visits

All women will receive periodic one-way SMS messages reminding them about upcoming clinic
appointments during the follow-up period.

A subset of up to 25 women will also be recruited to participate in serial qualitative interviews, to explore
factors that influence women’s decisions to use PrEP and adhere to PrEP and their satisfaction with their
assigned intervention(s) after their Month 2, Month 6, and study exit visits. A subset of 10 key informants
(e.g., PrEP program managers, health department officials) and 15 clinic staff members will also be
recruited to participate in in-depth interviews to explore their perceptions of the PrEP SMART
interventions and facilitators and barriers to future intervention scale-up.

At month 9, women will be offered the option of drug level feedback counseling via a new urine POC
test, as available, to assess acceptability and feasibility of the urine test.

Finally, we will review SMS and WhatsApp message content to determine participant engagement with

the interventions and identify key themes around PrEP use, HIV risk perceptions, and intervention
satisfaction.

3.2. Study Population

Sexually active young women ages 18-25 wanting PrEP at the Ward 21 clinic, Wits RHI, in
Johannesburg, South Africa.

3.3. Eligibility
3.3.1.Inclusion Criteria

Young women who meet all of the following criteria are eligible for enrolling in this study:
e Female at birth
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Age 18-25 years

Per participant report, sexually active, defined as having vaginal or anal intercourse at
least once in the month prior to screening

Literate in one or more of the study languages

Willing and able to provide informed consent

Able and willing to provide adequate locator information

Regular access to a mobile phone with SMS and WhatsApp capacity

Agrees not to participate in other research studies involving drugs or medical devices for
the duration of study participation

3.3.2.Exclusion Criteria

Young women who meet any of the following criteria will be excluded from enrolling in this study:

Planning to relocate in the next 12 months

Has a job or other obligations that would require long absences from the area (> 4 weeks
at a time) for 12 months

A reactive or positive HIV test at Enrollment

Any reported PrEP use within the last 6 months

Concomitant participation in a clinical trial using investigational agents, including
placebo-controlled clinical trials using such agents

Prior participation in the active arm, or current participation in any arm, of an HIV vaccine
trial

Positive pregnancy test

3.4. Co-Enrollment Guidelines

Participants in this study should not take part in any concurrent research studies that use drugs or medical
devices while on follow up.

4.0 STUDY PROCEDURES AND INTERVENTIONS

4.1. Recruitment and Screening Process

All recruitment materials will be approved by IRBs/ECs at the University of the Witwatersrand and the
University of Washington. A variety of recruitment approaches will be used. Recruitment may be
conducted through community events and mobilization, partnerships with voluntary counseling and
testing centers, home-based and mobile HIV testing programs, health clinics, and pharmacies that provide
emergency contraception and post-exposure prophylaxis. Recruitment may also include a patient-facing
PrEP decision support tool to aid young women in considering their risk of HIV and motivation for using

PrEP.

4.2. Study Procedures

An overview of the study visit and procedures schedule is presented in Appendices IA-B. Presented in
the study schema figure shown on pages 9-10 and the figure (Figure 1B) and text below is additional
information on visit-specific study procedures.
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Figure 3. Schematic summary of visit and intervention procedures.
4.2.1.Enrollment Visit

Women who agree to study participation will be consented for 9 months of follow-up. Women who are
confirmed HIV- and not pregnant will be randomized to participate in one of two basic strategies for
adherence support:

e Standard of care adherence counseling sessions and WhatsApp group participation
e Standard of care adherence counseling sessions and weekly two-way SMS communications

Randomization will be conducted with a ratio of 1:1 between the two study arms. Envelopes will be
used to assign primary randomization.

Locator information will be collected and mobile phone numbers will be validated and texting and
WhatsApp capacity assessed. Demographic and behavioral data will be collected, including information
about HIV and pregnancy risk perception, depressive symptoms, trauma, stigma, HIV prevention, self-
efficacy, self-esteem, sexual relationship power, transactional sex, intimate partner violence, alcohol and
drug use, sexual behavior (number of partners, partner’s HIV status, vaginal and anal sex with partners),
and PrEP interest and readiness.

Clinical evaluations and procedures will include a contraception assessment, counseling and provision if
desired, HIV pre and post-test counseling, risk reduction counseling and condom provision. Medical
history including assessment for acute HIV and STI symptoms and concomitant medications will be
conducted and a symptom-directed physical exam will be performed if indicated. Women who have
symptoms potentially consistent with acute HIV infection (fever, rash, pharyngitis) will have enrollment
deferred for at least 2 weeks at which time repeat serologic testing will be performed (and if positive will
result in study exclusion). STI treatment will be administered per local standard of care. Blood, urine, and
a self-administered vaginal swab will be collected.

HIV testing will be conducted according to national algorithm. Testing will be conducted for pregnancy,
Hepatitis B serology (HepBsAg), serum creatinine for creatinine clearance, and diagnostic STI testing for
trichomonas, gonorrhea, chlamydia and syphilis. Plasma and DBS will be stored.
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One bottle of PrEP will be dispensed and women will be counseled per South African national guidelines,
including about the importance of high PrEP adherence to achieve high levels of HIV protection,
frequency, type and timing of side effects with oral FTC/TDF, and strategies for confidential storage and
anticipating barriers to adherence.

A participant is considered enrolled at the point in time when all enrollment visit procedures are complete,
eligibility criteria have been confirmed including that the participant’s has been confirmed HIV negative
and she is not pregnant, and the participant has been randomized.

4.2.1.1. Standard of Care counseling sessions

For this study, SOC adherence counseling will follow South African guidelines. Using the PrEP Follow-
Up Counseling Checklist developed by the South African Department of Health, the staff will work with
all participants to identify any problems impacting adherence, generate alternative solutions, make
decisions about the alternatives, and collaboratively decide on a plan regarding how to implement the
solutions. The SOC adherence counseling sessions will include: PrEP information review (i.e., why
adherence is important, relationship between adherence and PrEP efficacy); examination of adherence
barriers and facilitators - including possible disclosure to partners and parents, and problem-solving
around adherence (i.e. reviewing calendar for daily habits, planning for travel or schedule disruptions).
Counselors will keep a progress note for each session. Counseling sessions may be audio-recorded to
ensure fidelity to counseling messages. Audio-recorded sessions will be reviewed by study team members
in the U.S.

4.2.1.2. Intervention: Randomization to WhatsApp groups

WhatsApp groups will include 25-50 participants. At the enrollment randomization visit, women
randomized to WhatsApp groups will meet the staff facilitator and be told the name of their WhatsApp
group and instructions on appropriate WhatsApp group use, including group rules. Participants will
receive written instructions on these rules as well as instructions on how to contact the staff facilitator
outside of the group. Each group will also include a PrEP Ambassador who will be a young woman with
previous PrEP experience. The staff facilitator and PrEP Ambassador will be responsible for moderating
these clubs to answer questions about PrEP, facilitate discussions, introduce topics of interest, monitor
member conduct and enforce group rules. Group members will also have the option to meet in person.

4.2.1.3. Intervention: Randomization to weekly two-way SMS

Participants randomized to receive weekly SMS text messaging will receive a two-way SMS, in which
they will receive a confidential message of “Are you fine, girlfriend?” and are instructed to text the site
staff if they are ok (yes) or need a call-back (no). If a participant responds “no” or fails to respond, a staff
member will call back within 24 hours to assess and address the issues and determine if they need to be
seen (i.e., for side effects). A log will be kept of responses (and non-responses) from participants, as well
as the outcome of triage and referrals. In addition to these two-way SMS messages, we will also
periodically send one-way SMS messages including facts about PrEP and HIV prevention to keep
participants engaged in the intervention and improve PrEP knowledge and self-efficacy.

4.2.2.Month 1 visit
Locator information will be updated.
Clinical evaluations and procedures will include a contraception assessment, counseling and provision if
desired, HIV pre and post-test counseling, risk reduction counseling and condom provision. Blood will

be collected. HIV testing will be conducted according to national algorithm. Plasma and DBS will be
stored. Participants with positive HBsAg results will be referred for care and treatment of active infection.
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Urine will be collected and urine pregnancy testing conducted. Social harms and SAEs will be assessed
and participants will receive additional counseling and referrals related to their SAEs as necessary.

A prescription for two bottles of PrEP will be written, one bottle of PrEP will be dispensed if no contra-
indcations, and women will be counseled per South African national guidelines.

4.2.3.Month 2 visit

Locator information will be updated. Blood will be collected for DBS. PrEP adherence will be assessed
using DBS. One bottle of PrEP will be dispensed and women will be counseled per South African national
guidelines.

4.2.4.Month 3 randomization visit

Women with high adherence (i.e., TVF-DP >500 fmol/punch based on Month 2 drug levels) who have
not missed PrEP refills at Month 1 or 2 will be considered ‘responders’. Responders will move to quarterly
visits and continue to be offered the adherence support they were randomized to at enrollment. Pharmacy
refills will be verified using electronic pharmacy records.

‘Non-responders’ (i.e., TFV-DP <500 fmol/punch or missed PrEP refill) will be randomized to a more
intensive adherence support — continued monthly counseling visits or quarterly visits with counseling
based on drug levels at months 3 and 6. Randomization will be conducted with a ratio of 1:1 between
the two study arms. We will use envelopes in order to assign “non-responding” subjects to the second
intervention. Envelopes will be prepared by study staff in Seattle and site staff in Johannesburg will
open the envelopes in the specified order only when they are ready to randomize a “non-responding”
participant.

All women will continue with the intervention they were assigned in their initial randomization
(WhatsApp groups or two-way SMS) regardless of if they are classified as responders or non-responders.
Additional month 3 visit procedures are included in section 4.2.5.

In the case of public health emergencies, study procedures that require in person visits may be delayed,
including blood draws to determine secondary randomization. Therefore, secondary randomization may
be conducted using blood drawn from visits occurring between months 1 and 3.

4.2.4.1. Intervention: Monthly counseling visits

Women who are randomized to continue monthly visits will have visits at months 4, 5, 7, and 8 that are
focused on counseling. During these visits, women will receive SOC counseling that is tailored to identify
problems impacting adherence, generate alternative solutions, make decisions about the alternatives, and
collaboratively decide on a plan regarding how to implement the solutions. Additionally, they will have
special issue counseling that explores their experiences with intimate partner violence, mental health
issues such as depression and anxiety, and drug and alcohol use. Counselors will keep a progress note for
each session. Counseling sessions may be audio-recorded to ensure fidelity to counseling messages and
these audio-recordings will be reviewed by study team members in the U.S.. Women in this arm will have
all procedures listed in 4.2.5 at their 3, 6, and 9month visits.

4.2.4.2. Intervention: Counseling based on drug levels at 3 and 6 months

Women who are randomized to counseling based on drug levels will move to quarterly visits and receive
adherence counseling based on DBS levels collected 2 and 6 months after PrEP initiation. Adherence
counseling will be provided in person or remotely, depending on pandemic conditions. The following
thresholds and counseling messages will be used for drug level feedback counseling at these visits:
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A >500 fmol/punch

P o Key message: You are doing great! Keep up the good work and remember that
’ — : taking one PrEP pill every day is needed for strong protection against HIV.

Between detectable to 499 fmol/punch

Key message: It looks like you are trying to take the PrEP medication, but are
having some difficulties. Remember that taking one pill every day is needed
for strong protection against HIV. How can we help you do even better?

No TFV-DP detected (confirm BLQ level)
o Key message: It looks like you haven’t been able to take the PrEP medication.
Is PrEP something that you are still interested in? If yes, how can we help you?

4.2.5.Quarterly Follow-up Visits
Quarterly visits will occur at 3, 6, and 9 months for all participants in all arms.

At all quarterly follow-up visits, locator information will be updated with specific attention paid to phone
number changes. Behavioral data will be collected including information about HIV and pregnancy risk
perception, sexual behavior (number of partners, partner’s HIV status, vaginal and anal sex with partners),
depression, stigma, HIV prevention self-efficacy, sexual relationship power, transactional sex, intimate
partner violence, self-esteem, trauma, and alcohol and drug use.

Clinical evaluations and procedures will include a contraception assessment, counseling, and provision if
desired, HIV pre and post-test counseling, risk reduction counseling, and condom provision. Medical
history including assessment for acute HIV, STI symptoms, and concomitant medications will be
conducted. If indicated, a symptom-directed physical exam will be conducted. STI treatment will be
administered per local standard of care based on test results, physical exam, or participant-reported
symptoms. Social harms and SAEs will be assessed and participants will receive additional counseling
and referrals related to their SAEs as necessary. Blood and urine will be collected. At the month 6 and
study exit visit, a self-collected vaginal swab will be collected.

Sufficient PrEP will be dispensed to last until the following quarterly scheduled study visit. Participants
randomized to monthly visits will be dispensed PrEP at those visits.

HIV testing will be conducted according to the national algorithm. Pregnancy testing will be conducted
on urine. Plasma and DBS will be stored.

At month 6, serum creatinine testing will be conducted for creatinine clearance. At months 6 and study
exit visit, STI testing will be conducted for trichomonas, chlamydia, gonorrhea and syphilis.

At month 9, we will offer participants the option of receiving drug level feedback counseling via a new
urine POC assay to assess acceptability and feasibility of this approach. We will use drug level counseling
messages previously described in section 1.2.1. Following the drug level feedback counseling, we will
ask participants to answer a series of questions on their feelings about the urine POC test and to compare
the acceptability of drug level feedback counseling based on the urine POC test versus DBS testing. This
counselling will focus on participants continued interest in taking PrEP, and facilitiate linkage to PrEP
services for ongoing PrEP access following study exit.
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4.2.6.Interim Contacts and Visits

Interim contacts and visits (those between regularly scheduled follow up visits) may be performed at
participant request or as deemed necessary by the investigator or designee at any time during the study.
All interim contacts and visits will be documented in participants’ study records and on applicable CRFs.
Some interim visits may occur for administrative reasons. For example, the participant may have
questions for study staff. Interim visits at which no data are collected are not documented on CRFs. Other
interim contacts and visits may occur in response to AEs experienced by study participants or if an STI is
identified during laboratory testing after a participant’s visit. When interim contacts or visits are
completed in response to participant reports of AEs, study staff will assess the reported event clinically,
record the event on the CRF, and provide or refer the participant to appropriate medical care.

4.2.7. Remote Visits

In response to the COVID19 pandemic, study visits may be conducted remotely. Prior to remote visits,
staff will confirm with participants whether or not they wish to proceed with remote visits. Participants
may be supplied with HIV self-test kits and urine pregnancy test kits and instructions for use at an in-
person visit or via delivery. Study staff will confirm readiness for remote visits by phone to ensure
participant safety and confidentiality. Remote visit procedures will be detailed in a standard operating
procedure. PrEP may be delivered to participants at their homes following successful assessment by a
clinician over the phone and following review of self-test results. Data will be collected during the in-
depth interviews and short questionnaires on the feasibility and acceptability of remote visit procedures.
Where it is not possible to complete all visit procedures remotely, this will be noted as a protocol
deviation. Missed procedures may be completed at subsequent in person visits.

4.3. Qualitative data collection

The use of qualitative methods that give young women the opportunity to discuss their PrEP adherence
barriers and facilitators in their own words and their experiences with the different interventions will result
in a more culturally-sensitive approach to the study of PrEP adherence strategies among young women in
Africa. Interviews will be conducted with a purposive sample of approximately 25 women and will include:

1. Young women who accept and adhere to PrEP (when possible these women will be selected based on
drug levels at month 2).
2. Young women who have low drug levels at 2 months.

We will conduct interviews with samples of participants from each of the four possible interventions (two-
way SMS messages, WhatsApp support groups, drug-level feedback, and monthly visits). These in-depth
qualitative interviews will occur at three visits. The first will be after the month 2 visit. The second will
be after their month 6 visit. The third will be after the month 9 visit or study exit. The first interview will
explore the decision to take PrEP, barriers and facilitators to PrEP adherence, and experiences with either
the SMS messages or the WhatsApp support groups within the first 2 months of PrEP use. This interview
will also assess how women incorporated daily pill-taking into their daily routines, where they stored
product, whether they disclosed their PrEP use with family members, peers, and their partner(s), whether
they experienced side effects and/or other barriers to pill-taking and how that influenced their adherence
in the first 2 months, and whether their risk perception and motivation to use PrEP changed over the first
2 months of use. Finally, the interview will assess their opinions about receiving and responding to SMS
messages, satisfaction with support received through the WhatsApp groups, technical issues with SMS
and WhatsApp messages, influence of the SMS and WhatsApp groups on their PrEP use, and concerns
about message privacy and disclosure.
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The second interview will further explore barriers and facilitators to PrEP adherence, and will include a
discussion of participant’s reaction to second randomization and allocation to counseling about their TFV
results or monthly visits with special adherence counseling, as applicable.

In the final interview, research staff will ask women to provide a narrative history and timeline of their
sexual relationships, living conditions, and other important factors in their lives over the prior 9 months.

Interview guides will be developed using reviews of local literature and youth community advisory board
(YCAB) feedback. A primary purpose of this iterative process is developing language with which to ask
questions that are accessible to informants and that encourages rather than discourages expression of
responses in their own terminology.”** At the end of this process, the research staff will be well-versed on
the structure of the interview and the appropriateness of probes of differing detail. The semi-structured
qualitative interview guide will provide a general structure for discussion but require participants to
provide their own definitions of risk, motivations to use PrEP, and adherence. Participants will first be
asked to discuss their general experiences with PrEP as well as medications in general. They then will be
guided through an in-depth exploration of barriers and facilitators to PrEP adherence and feelings about
the study interventions using a socio-ecological framework to guide initial areas of inquiry. Local
researchers/ethnographers will conduct all qualitative interviews with oversight from the protocol team
and approximately one social scientist. All interviews will be audio-recorded and transcribed and
translated into English by trained site staff.

When conducting a qualitative exploration, the sampling method should be designed to include a range
of possible perspectives on the phenomenon under study, thus ideal qualitative samples are purposive in
nature. The proposed study will utilize a stratified purposive sample, which will allow for consideration
of the concepts of range, saturation/redundancy, and stratification in the sampling frame.”* We also took
into account feasibility when creating our sample sizes, a factor that is especially relevant in qualitative
research with “hard-to-reach” populations such as youth. We will stratify the sample based on PrEP
adherence and intervention arm, as described above. Stratification on these factors will allow for a diverse
purposive sample that will include a range of types of young women who may have various experiences
with PrEP use. Thus, we will conduct in-depth interviews at three time points with up to 25 young women
or until saturation/redundancy are reached. We will also conduct debriefs with the qualitative interviewers
and the counseling staff to explore their views on participant’s experiences with the in-depth interviews
and the interventions.

We will also interview approximately 10 key informants (e.g., PrEP program managers, health department
staff) and 15 staff members to assess their perceptions of our intervention package and opinions on
scalability of the interventions. We will also ask additional questions on their perceptions of providing
more intensive psychosocial and mental health counseling services for AGYW in PrEP delivery settings
to inform future counseling intervention work with this population. These questions are motivated by
early findings from this study, and other recent PrEP projects in this setting, of a high need for mental
health services and targeted psychosocial counseling around depressive symptoms, stress and anxiety, and
gender-based violence and trauma among adolescent girls and young women seeking PrEP. Key
informants will include individuals working on PrEP delivery, funding, policy, and/or implementation for
AGYW in South Africa. Staff will include any doctors, nurses, recruitment officers, WhatsApp group
facilitators, counselors, study coordinators, and other individuals with direct contact with AGYW at the
clinic and engagement in PrEP delivery services. Key informant interview will assess: attitudes toward
PrEP and mental health counseling for adolescent girls and young women and opinions of the inclusion
of mental health care in PrEP delivery; opinions on needs for staff competencies and training and clinic
supports for mental health and HIV service delivery; and potential contextual facilitators and barriers to
integrating a mental health counseling intervention with PrEP delivery for South African adolescent girls
and young women. Staff interviews will assess: experiences with PrEP delivery in the clinic; perceptions
of PrEP SMART interventions; feelings of rapport with adolescent girls and young women; barriers to
PrEP and counseling service delivery; satisfaction with clinic flow and suggestions for improvements;
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attitudes toward PrEP and psychosocial and mental health counseling for adolescent girls and young
women and opinions of the inclusion of further psychosocial support services in PrEP delivery; and
potential facilitators and barriers to integrating a more intensive mental health counseling intervention
with PrEP delivery for South African adolescent girls and young women. Interview guides will be semi-
structured and based on the local literature and findings from PrEP SMART thus far. Trained
researchers/ethnographers will conduct all interviews with oversight from the protocol team. All
interviews will be audio-recorded and transcribed and translated into English by trained site staff.

In addition to data collection using in-depth interviews, we will also download SMS and WhatsApp
messages and conduct a thematic content analysis of text messages to explore key themes around PrEP
adherence, perceptions of the interventions, and participants’ level of engagement with the SMS and
WhatsApp services. At the end of each week, the WhatsApp discussion group moderator will export the
content of the group chats from WhatsApp. The WhatsApp exports will initially contain identifiable
patient information (phone numbers) and therefore will be protected with great care to ensure data security
and avoid a breach of confidentiality. Site study staff will deidentify chats by permanently removing all
phone numbers and names and replacing them with sequential study ID numbers. De-identified data will
then be stored as a password protected file on a secure sever. We will follow a similar procedure to
deidentify SMS data. Study staff will download the SMS data from the Telerivet platform on a weekly
basis, permanently replace phone numbers and names with study ID numbers, and save deidentified data
as a password protected file on a secure server. We will use descriptive statistics to summarize SMS and
WhatsApp response rates and free-text SMS and WhatsApp responses will be will be analyzed using
qualitative software methods.

4.4. PrEP

Participants will be provided with PrEP in the form of oral emtricitabine 200 mg / tenofovir disoproxil
fumarate 300 mg (FTC/TDF) for once daily dosing. Prescriptions will be written as follows: 1 bottle at
enrollment, 2 bottles at month 1, 3 at months 3 and6. Bottles will be dispensed as follows: 1 bottle at each
visit until month 3 and then 3 bottles at months 3 and 6. Participants will be directed to take PrEP once
daily with or without food throughout follow up. If a participant forgets to take PrEP at the correct time,
it may be taken later in the day; however, no more than one tablet should be taken on any calendar day.

4.4.1. PrEP Formulation, Content, and Storage

FTC/TDF is a fixed dose combination tablet containing 200 mg of emtricitabine (FTC) and 300 mg of
tenofovir disoproxil fumarate (TDF) in each tablet. TDF/FTC was approved by the South African African
Health Products Regulatory Authority (SAPHRA, formerly the Medicines Control Council) as PrEP in
2015.

FTC/TDF tablets (30 tablets/bottle) must be stored at 25°C (77°F), with excursions permitted to 15°C-
30°C (59°F-86°F) (see USP Controlled Room Temperature). FTC/TDF tablets must be stored in the
pharmacy in the original container.

4.5. Contraceptive Use and Pregnancy

Contraception use will be assessed at every study visit. Contraception counseling and provision will be
offered at all study visits. For women who become pregnant, PrEP offers a strategy to reduce HIV risk
in the peri-conception period, and data from PrEP clinical trials and demonstration projects have
demonstrated that peri-conception use is safe in terms of pregnancy incidence, pregnancy outcomes, and
infant outcomes.”*

Current WHO guidance indicate that there is no safety-related rationale for disallowing or discontinuing
PrEP during pregnancy and breastfeeding for HIV-negative women who are receiving PrEP and remain

PrEP SMART, Version 2.0 29 26 August 2020



at risk of HIV acquisition.”®® The guidelines conclude that in such situations, the benefits of preventing
HIV acquisition in the mother and the accompanying reduced risk of mother-to-child HIV transmission
outweigh any potential risks of PrEP, including any risks of fetal and infant exposure to the drugs in PrEP
regimens. Women who become pregnant while taking PrEP will be counselled about the benefits and
risks of continuing during pregnancy, and allowed to continue PrEP if they choose.

4.6. Post-exposure prophylaxis

In the event of sexual assault or possible HIV exposure and if the participant reports inconsistent PrEP
use, post-exposure prophylaxis (PEP) will be offered in accordance with local guidelines for one month.
PrEP will be discontinued during the one month of PEP, and restarted following repeat HIV testing to
exclude possible HIV seroconversion.

4.7. HIV Seroconversion

HIV testing will be performed at the following study visits — Enrollment, Month 1, and all quarterly visits.
Participants who have at least one positive HIV rapid test will be instructed to discontinue PrEP
immediately. Participants who have a positive HIV self-test at a remote visit will be requested to come to
the research clinic for study staff to conduct additional HIV testing. All possible seroconverters will have
locator information updated and will receive counseling. Blood will be collected and pregnancy testing
will be conducted. HIV EIA, CD4, viral load, and genotypic resistance testing will be conducted in order
to confirm seroconversion. In addition, a DBS and plasma sample will be archived for tenofovir testing.
All other visit procedures corresponding to the study visit will also be conducted.

Participants with confirmed HIV infection will have one additional study visit, ideally within 1 month of
the possible serconversion visit at which time the participant will receive laboratory results. Confirmed
seroconverters will permanently discontinue PrEP and the participant will be linked to a local HIV care
clinic for appropriate follow-up and clinical management. All exit study visit procedures will be
conducted and the participant will be permanently exited from the study.

4.8. Participant Retention

Participants will be in the study for 9 months of follow-up and retention procedures may include:

e Thorough explanation of the study visit schedule and procedural requirements during the
informed consent process and re-emphasis at each study visit.

e (ollection of detailed locator information at the Enrollment visit, and active review and
updating of this information at each subsequent visit.

e Use of mapping techniques to establish the location of participant residences and other
locator venues.

e Use of appropriate and timely visit-reminder mechanisms.

e Rapid and multi-faceted follow-up for missed visits.

e Mobilization of trained outreach workers or “tracers” to complete in-person contact with
participants at their homes and/or other community locations.

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

4.9. Participant Withdrawal

Participants may voluntarily withdraw from the study for any reason at any time. The site investigator
also may withdraw participants from the study to protect their safety and/or if they are unwilling or unable
to comply with required study procedures. Participants also may be withdrawn if the study sponsors,
government or regulatory authorities, or site IRBs terminate the study prior to its planned end date.
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Every reasonable effort will be made to complete final evaluations for participants who terminate from
the study prior to the last study assessment or visit; study staff will record the reason(s) for all withdrawals
from the study in participants’ study records. Participant non-adherence to the intervention(s) or PrEP is
not a reason for participant withdrawal from the study and we will continue to follow participants even if
they decline the interventions (e.g., reply “STOP” to the two-way SMS messages) prior to the completion
of follow-up.

5.0 SAFETY MONITORING AND ADVERSE EVENT REPORTING

5.1.

5.2.

5.3.

54.

Safety Monitoring

Close cooperation between the Protocol co-Chairs and other study team members will be necessary in
order to monitor participant safety and to respond to occurrences of toxicity in a timely manner. The study
investigators are responsible for continuous close monitoring and management of SAEs.

Adverse Event Definition and Reporting

For the purposes of this study, only serious adverse events (SAEs), creatinine clearance <60 ml/min,
tolerability or side effects to PrEP that lead to discontinuation, and social harms associated with study
participation will be recorded.

With appropriate permission of the participant, whenever possible, records from all non-study medical
providers related to SAEs will be obtained and required data elements will be recorded on study CRFs.
All participants reporting an AE will be followed clinically, until the AE resolves (returns to baseline) or
stabilizes.

Site staff will also report information regarding SAEs to their IRB or other local regulatory agencies in
accordance with all applicable regulations and local IRB requirements.

Relationship to PrEP

Relatedness is an assessment made by a study clinician of whether or not the event is related to PrEP.
‘Not related’ will be noted for SAEs among participants who discontinue PrEP.

SAEs will be defined as AEs occurring at any dose that:

Result in death;

Are life-threatening AEs;

Require inpatient hospitalization or prolongation of existing hospitalization;
Result in persistent or significant disability/incapacity; or

Are congenital anomalies/birth defects.

Important medical events that may not result in death, be life-threatening, or require hospitalization may
be considered serious when, based upon appropriate medical judgment, they may jeopardize the participant
or require medical or surgical intervention to prevent one of the outcomes listed above.

Creatinine Clearance
Creatinine clearance will be calculated using the Cockcroft-Gault Equation. If the calculated creatinine

clearance is <60mL/min, PrEP will be halted temporarily and creatinine testing repeated within two
weeks. If renal function returns to normal (CrCL >60 mL/min), PrEP may be re-started.
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5.5. Toxicity Management

The site investigator has the discretion to interrupt FTC/TDF at any time if s/he feels that continued
medication use would be harmful to the participant or would interfere with treatment deemed clinically
necessary according to the judgment of the investigator. Clinical or laboratory abnormalities that require
follow-up will be documented, and the participant will be contacted to schedule an interim visit for follow-
up and/or repeat laboratory testing if indicated. All participants reporting an adverse event (AE) Grade 3
or higher or any grade for creatinine will be followed clinically until the occurrence resolves (returns to
baseline grade, defined as grade at Enrollment) or stabilizes. PrEP will be discontinued if the CrCl
decreases below 60 ml/min and serum creatinine will be monitored. SAEs designated to be related to PrEP
will result in temporary hold of PrEP. In the case of temporary holds, the hold will continue until the event
is stabilized or resolved. In such cases, PrEP may be reinitiated at the discretion of the Investigator.

5.6. Social Impact Reporting

It is possible that participants' involvement in the study could become known to others, and that a social
impact may result (i.e., because participants could be perceived as being HIV-infected or at "high risk"
for HIV infection). For example, participants could be treated unfairly, or could have problems being
accepted by their families and/or communities. These are social harm events. Social harm events are those
negative events that a participant reports as affecting them as a result of being involved in a research
study. A social harm that is reported by the participant and judged by the study staff to be serious or
unexpected will be reported to the site’s IRBs at least annually, or according to local requirements.

In the event that a participant reports a social harm, every effort will be made by study staff to provide
appropriate care and counseling to the participant as necessary, and/or referral to appropriate resources
for the safety of the participant. While maintaining participant confidentiality, the site may engage the
Youth Community Advisory Board (YCAB) in exploring the social context surrounding instances of
social impacts, to minimize the potential occurrence of such an impact.

6.0 STATISTICAL CONSIDERATIONS
6.1. Review of Study Design

SMART design to evaluate response to scalable adherence strategies. At enrollment, women will be
randomized to either the SOC adherence support plus WhatsApp groups, to provide social support, or
SOC adherence support plus weekly two-way SMS messages, to triage and provide additional counseling
to manage side effects, adherence issues, or any other concerns. All participants will attend monthly visits
for the first 3 months of follow-up and will receive periodic one-way reminder SMS messages about
upcoming clinic appointments. In both groups, intracellular tenofovir drug levels based on DBS collected
at 2 months will be used as an objective measure of adherence. At the Month 3 visit, women who are
classified as “responders” (those with high adherence, based on a TFV-DP threshold of 500 fmol/punch
measured at the Month 2 visit) will continue with the SOC counseling and their initial randomization of
either two-way SMS or WhatsApp groups but they will be switched to a quarterly visit schedule. Non-
responders (those with low adherence based on the Month 2 visit drug levels) will be randomized to more
intensive adherence support — monthly visits for SOC adherence and special issue counseling or quarterly
visits with drug level feedback at 3 and 6 months in addition to their initial randomization arm intervention
(two-way SMS or WhatsApp and one-way reminder SMS messages). Follow-up visits will occur for all
participants monthly until Month 3 and then quarterly for 9 months for responders and non-responders
randomized to drug level feedback. Non-responders who are randomized to monthly visits will continue
to have monthly visits until M9; the month 4, 5, 7, and 8 visits will be special issue counseling visits. We
will discontinue all interventions by the month 9 study visit (participants will be exited from two-way
SMS and WhatsApp, special issue counseling and drug-level feedback will not occur at the month 9 visit).
The primary outcome for the combined intervention is the proportion with high adherence measured by
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intracellular TFV-DP levels at 9 months. Drug levels will be measured retrospectively using DBS
samples. We will utilize DBS TFV-DP levels to assess cumulative dosing in the prior month. A threshold
of 500 fmol/punch for counseling participants. For the outcome, we will use a category of 700 fmol/punch
to categorize participants as highly adherent as this was associated with high efficacy in open label use of
PrEP among MSM. The threshold of TFV-DP levels and HIV incidence in women PrEP users has not
been identified. '

The secondary adherence measurements will be TFV-DP concentrations at Month 2.

6.2. Endpoints

6.2.1.Primary Endpoint

The primary outcome is dried blood spot drug concentrations above 700 fmol/punch at 9 months.

6.2.2.Secondary Endpoints

TFV-DP concentrations above 700 fmol/punch at 2 months.
TFV-DP concentrations at 2 and 9 months as a continuous measurement
Correlates of PrEP adherence at 2 and 9 months, adjusted for study arm.

o Covariate characteristics assessed at baseline and follow-up will include:
Sociodemographic characteristics; partnership characteristics; partner’s HIV status;
sexual behaviors; HIV risk perception; HIV stigma; PrEP interest; self-efficacy; alcohol
and drug use; gender-based violence (GBV); disclosure to peers, family members,
teachers, and partner(s) about PrEP use and participation in the study, and level of
engagement with the different intervention approaches (e.g., number of SMS messages
sent, number of WhatsApp messages sent, satisfaction with intervention received).

Proportion of young women who discontinue PrEP, timing of discontinuation, and factors
associated with PrEP discontinuation.

Frequency of responding to SMS and WhatsApp messages over follow-up, stratified by
“responder” or “non-responder” status after Month 3; content of WhatsApp discussions over
follow-up, stratified by “responder” or “non-responder” status after Month

Qualitative factors that influence women’s decisions to use and adhere to PrEP, acceptability of
PrEP in the first 2 months after PrEP acceptance, and satisfaction/preferences for the randomized
intervention(s) received.

Qualitative perceptions of our intervention package and opinions on scalability of the
interventions from clinic staff and key informants’ perspectives.

6.2.3.Exploratory endpoints

Incident HIV infections, and adherence prior to HIV seroconversion based on drug levels
Genotypic resistance among incident HIV infections

Acceptability and feasibility of a urine point-of-care test for drug-level feedback counseling,
among the subset of women who accept drug level feedback counseling via a new urine POC
assay at their month 9 exit visit.

6.3. Accrual, Follow-up, and Sample Size

For the SMART trial design, the goal is to enroll and randomize up to 500 women in order to achieve
an analysis sample size of approximately 350 women who return for their one-month study visit and
will want to continue PrEP for a further 9 months: 175 per arm randomized into the first intervention
at enrollment, continuing past their 1-month study visit and evaluable at 9 months. Up to 500 women
who initiate PrEP will be enrolled over a period of approximately 18 months. 350 evaluable women
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would have 96% power for the initial randomization to detect an increase from 40% response at 2
months to SOC + two-way SMS to 60% with the SOC + WhatsApp groups. Among the estimated 70-
105 non-responders in each initial group, we have 79-96% power in each group of non-responders to
detect a 30% difference in adherence at 9 months between women randomized to monthly counseling
or drug level feedback. Pooling across the initial randomization, with 149-166 women we would have
~80% power to detect ~ 15-20% difference (Table 2).

Table 2: Power to assess differences in adherence by intervention strategies in each of the first and
second stages using a one-sided o = 0.025.

First Randomization Second randomization (Pooled across first randomization)
% Adherent % Adherent
WhatsApp + SMS +SOC | Power Non- Monthly visits Drug Level Power
socC responders Counselling
N =175 N =175 Total N
40% 25% 84%
65% 40% 99% 166
50% 30% 89%
40% 25% 86%
60% 40% 96% 175
50% 30% 91%
40% 25% 88%
55% 40% 84% 184
50% 30% 91%

6.4. Data Analysis
6.4.1. Primary Analyses

We will conduct primary analyses to assess the effect of the randomized interventions on drug
concentrations at 9-months post-randomization by 1) comparing the first-stage intervention options on
TFV-DP levels at the 9-month visit; 2) comparing the second-stage intervention options on TFV-DP
levels at the 9-month visit among participants classified as “non-responders” to the initial intervention;
and 3) comparing the four adaptive intervention strategies described in Table 1.

For the analyses of first-stage intervention options, logistic regression will be used to assess effect of the
each primary randomized intervention on 9-month adherence by comparing TFV-DP levels in Groups 1-
3 versus Groups 4-6 shown in Figure 1B on page 10. For the analyses of second-stage intervention options
among non-responders, logistic regression will also be used to assess the effect of the intensified
adherence intervention (second randomization) within each arm of the first randomization, and in the
absence of interaction, pooled across the first randomization (Groups 2 and 5 versus Groups 3 and 6). For
analyses comparing the adaptive intervention approaches, each of the 4 overall strategies (2 initial x 2
intensification interventions in non-responders) will be ranked by their overall adherence response (Table
3), with inverse-probability weighting and standard errors taking into account that women who respond
to their first-assigned treatment are consistent with two of strategies embedded within our SMART design
and over-represented in our analysis datasets. Because of the high expected post-randomization drop-out
before M1, we will adjust for confounders of PrEP continuation and adherence and M1 drop-out in the
analysis.
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7.0

Table 3. Combination of adherence intervention strategies in SMART design. [Note that
under each of the four strategies embedded in our trial design, young women who are
adhering (“responding”) will continue to receive their originally-assigned method of support
(i.e., WhatsApp groups or weekly two-way SMS).]

Standard of care brief counseling and one-way SMS reminder messages with WhatsApp peer support,
followed by quarterly drug level counseling for non-responders

Standard of care brief counseling and one-way SMS reminder messages with WhatsApp peer support,
followed by monthly visits with problem-focused counseling for non-responders

Standard of care brief counseling and one-way SMS reminder messages with two-way SMS support,
followed by quarterly drug level counseling for non-responders

Standard of care brief counseling and one-way SMS reminder messages with two-way SMS support,
followed by monthly visits with problem-focused counseling for non-responders

6.4.2. Secondary Analyses

The primary analyses will be repeated to assess the intervention effects on dried blood spot drug
concentrations above 700 fmol/punch at 2 months. Given the long half-life for TFV-DP, gradients of
cumulative adherence can also be estimated, such as those described in iPrEX OLE as follows: Below
limit of quantitation (BLQ, no doses), BLQ to 349 fmol/punch (fewer than two tablets per week), 350—
699 fmol/punch (two or three tablets per week), 700—1249 fmol/punch (four to six tablets per week), and
>1250 fmol/punch (daily dosing). We will also assess the intervention effects on continuously measured
TFV-DP concentrations (measured in dried blood spots) Months 2 and 9.

The correlates of response (PrEP adherence based on drug levels) at 2 and 9 months will be assessed using
logistic regression modelling, evaluating demographic, behavioral, perceived risk, stigma, self-efficacy,
relationship power, transactional sex, I[PV, and alcohol use and PrEP adherence by intervention strategy.
We will also assess whether level of engagement with the primary intervention (WhatsApp and SMS) is
a mediator in the pathway between intervention assignment and PrEP drug levels at Months 2 and 9.

Survival analysis will be used assess the effect of the adherence strategies as well as individual
characteristics (demographics, etc.) on time to PrEP discontinuation for those who choose to stop PrEP
before 9 months.

Sensitivity analyses will be performed to assess whether loss-to-follow up is covariate-dependent, and if
so, all analyses will be rerun using weighting to account for potentially informative drop-out. Secondary
analyses will also explore the possibility of a WhatsApp peer group effect, as young women interacting
with one another through the intervention may exhibit correlated outcomes.

HUMAN SUBJECTS CONSIDERATIONS

8.1. Ethical Review

The protocol, ICF, participant education and recruitment materials, and other requested documents — and
any subsequent modifications — will be reviewed and approved by the ethical review bodies responsible
for oversight of research conducted at the study site. Subsequent to initial review and approval, the
responsible IRBs/ECs will review the protocol at least annually.

8.2. Informed Consent

Written informed consent will be obtained from each study participant. The ICFs describe the purpose of
the study, the procedures to be followed, and the risks and benefits of participation, in accordance with
all applicable regulations. The ICF will be translated into local languages and the accuracy accuracy of
the translation will be verified by performing an independent back-translation. The site will assess literacy
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in one of the study languages as described in study specific SOPs. Participants will be provided with a
copy of their ICFs if they are willing to receive them.

8.3. Study oversight

This study will be subject to oversight by an independent data monitoring committee that will periodically
review data from the study, including study execution, adherence, HIV incidence, HIV drug resistence
and serious adverse events. The independent data monitoring committee will provide recommendations
to the study team as part of approximately six-monthly reviews. Reports from all reviews will be provided
for submission to overseeing IRB/ECs.

8.4. Risks

Phlebotomy
Venipuncture is sometimes associated with discomfort. Phlebotomy may lead to discomfort, dizziness,

bruising, swelling, and rarely, an infection at the venipuncture site.

HIV and STI Testing

Staff will instruct women in obtaining self-collected vaginal swabs for STI testing. Participants may
become embarrassed, worried, or anxious when completing their HIV risk assessment and/or receiving
HIV counseling. They also may become worried or anxious while waiting for their HIV and STI test
results. Individuals who learn that they have an STI or HIV infection may experience anxiety or
depression related to their test results. Trained counselors will be available to help participants deal with
these feelings.

Sensitive Questions

Participants will be asked questions about their sexual behavior that may make them feel uneasy.
Participants do not have to answer any question that they do not want to and can stop answering the
questions at any time.

Confidentiality
Although the study site will make every effort to protect participant privacy and confidentiality, it is

possible that participants' involvement in the study could become known to others, and that social harms
may result (e.g., because participants could become known as at "high risk" for HIV infection). For
example, participants could be treated unfairly or discriminated against, or could have problems being
accepted by their families and communities.

Mobile Phones, SMS, and WhatsApp

For participants who are randomized to participate in two-way SMS texting and WhatsApp groups to
support PrEP adherence, it is possible that timing or volume of messages will be inconvenient to
participants or may exceed cell phone plan limits and obligate participants’ to pay for them. The site will
develop a system to provide compensation for mobile phone charges and data limits to participants.

Information entered by participants into mobile phone programs will be maintained on a secure server via
a secure, password-protected log-in. However, it is possible that someone who has access to the
participant’s phone may see this information, revealing participation in the study. Lost or stolen phones
are a practical reality. To mitigate these risks, participants will be trained to secure their phones with a
password or PIN and to delete old messages. Messages will not disclose individual level information so
that if accessed will not compromise confidentiality around health status or medication use.

Participants may be at risk of confidentiality breaches if a third party gains access to a participant’s phone
and views the WhatsApp communications. Participants may also receive unwanted comments from other
group members. We will establish group norms prior to WhatsApp group enrollment and will inform all
participants of these norms. A group facilitator will monitor the WhatsApp groups regularly for violations
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of group norms or rules and will exit participants from the WhatsApp group who commit such violations.
Participant identies may also become known if they have a photo linked to their WhatsApp account. We
will ensure that all participants are aware of these risks of participating in the WhatsApp group during the
informed consent process. Finally, participants will be able to send personal messages directly to the
group administrator to discuss any concerns or issues privately and they will be informed during the
consent process that they can reply “STOP” to any SMS messages or remove themselves from the
WhatsApp group if they wish to discontinue messages.

Study Drug Side Effects

All participants who experience side effects or other clinical events during the study will receive
follow-up by study staff. If treatment is required beyond the capacity of the study staff, study
clinicians will refer the participant to appropriate services or organizations that can provide
appropriate care.

HIV drug resistance in HIV seroconverters

It is possible that a participant who is taking PrEP and becomes infected with HIV during this study may
develop resistance to FTC/TDF. Multiple steps will be taken to minimize the risk of drug resistance. HIV
testing will be performed at Enrollment, Month 1 and quarterly for all participants. Persons with acute
viral syndromes that may reflect acute HIV infection will have study enrollment delayed for two weeks
at which time they will have additional HIV testing. If acute HIV infection is suspected after Enrollment
for any participant accepting PrEP, the participant will undergo evaluation. These steps should minimize
the risk of drug resistance occurrence by identifying HIV infection in its early stages and stopping study
drug. If any participant becomes HIV-infected during the study and develops TDF or FTC resistance, an
alternative treatment regimen could be used that is not impacted by resistance to these drugs. If a
participant becomes infected during the study, real-time resistance testing will be conducted for clinical
management.

8.5. Benefits

There may be no direct benefits to participants in this study beyond the provision of oral PrEP; however,
participants and others may benefit in the future from information learned from this study. Specifically,
information learned in this study may help to prevent HIV and other infections.

In addition, participants will receive up to 9 months of open label oral PrEP, HIV counseling and testing,
as well as free STI screening. Participants found to have STIs will be offered STI treatment. Participants
who become pregnant will be referred for or provided antenatal care. Participants with a reactive or
positive HIV test result identified at any time after study Enrollment will have further testing to confirm
infection and will be referred for care.

Compensation
Pending IRB/EC approval, participants will be compensated for their time and effort in this study, and/or

be reimbursed for travel to study visits and time away from work. Reimbursement amounts will be
specified in the study informed consent forms (ICFs).

8.6. Study records

All study-related records including administrative documentation and regulatory documentation as
well as documentation related to each participant enrolled in the study, including informed consent
forms, locator forms, case report forms, notations of all contacts with the participant, and all other
source documents are stored in a secure manner at the study site.

8.7. Confidentiality
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The study site will establish a standard operating procedure for confidentiality protection. All
participant information will be stored in locked file cabinets in areas with access limited to study staff.
All laboratory specimens, reports, study data collection, process, and administrative forms will be
identified by a coded number only to maintain participant confidentiality. All local databases will be
secured with password-protected access systems. Forms, lists, logbooks, appointment books, and any
other listings that link PTID numbers to other identifying information will be stored in a separate, locked
file in an area with limited access.

Staff will use a code word prior to each text message (similar to Weltel) to prevent inadvertent disclosure
of study participation in the case of shared mobile phones. Staff will not be able to access any information
on participants’ mobile phones. WhatsApp chats will be exported and de-identified to remove all
participant phone numbers and identifying information. De-identfied chats will be stored on a secure
server and participant messages will be labeled with a unique study identification number.

Participants’ study information will not be released without their written permission, except as
necessary for oversight by:

- The Protocol Chair or designees

- Study funders

- Site IRB/ECs

- University of Washington

- Any additional study sponsors
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Appendix IA: Schedule of Study Visits and Procedures

% — ~ n | O =
E |5 | | 5 |2%|&5
R AR
E|Z | 2|3 |2Y |3
Administrative and Behavioral Evaluations/Procedures
Informed Consent X
Collect/Update Locator information X X X X
Validate phone number and texting capacity X X
Collect demographic information X
Apply inclusion/exclusion criteria X
Behavioral data collection X X X X
Stanc.ia.rd HIV risk reduction counseling and condom X X X X X X
provision
Assess PrEP interest X
Study drug adherence assessment X X X X X
Study drug supply X X X X X X
Randomization X [X]
X

Adherence counseling and support

Clinical Evaluations/Procedures

Acute HIV assessment

Medical history (including concomitant meds and STI
symptoms)

Contraceptive assessment and associated counseling as
appropriate

Symptom-directed physical exam

STI syndromic assessment and management

Blood collection

Participant vaginal swab collection for STI testing'
Urine collection

Laboratory Evaluations/Procedures

HIV testing

Hepatitis B serology (HBVsAg)

Serum creatinine (for creatinine clearance)

Urine pregnancy testing

STI testing (TV, GC/CT, syphilis)

Drug level concentration’ X [X] [M6]
Plasma storage
DBS storage
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[] As indicated
! Participant collected vaginal swab samples will be used for TV, CT/GC testing; urine will be used if self-
collected vaginal samples not acceptable.
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Drug level concentration will be conducted for all participants at M2 and for those randomized to receive
drug level feedback at M3 and M6.
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Appendix IB: Schedule of Study Visits and Procedures for Participants with Suspected or Confirmed
HIV Infection

£z £
22Ty S
£2¢gs £ %
253% £>
A2 e w =
Administrative Evaluations/Procedures
Update locator information X X
Linkage to HIV care and associated counseling X
Clinical Evaluations/Procedures
Symptoms directed physical exam X
Stop PrEP X
Blood collection X
Urine collection X
Laboratory Evaluations/Procedures
HIV EIA X
Pregnancy testing X
CD4 cell count testing X
Viral load testing X
Plasma storage for tenofovir levels X
DBS storage for TFV-DP levels X
Genotypic resistance testing X
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