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Abstract

Background: Antiretroviral therapy (ART) through universal test and treat (UTT) and HIV pre-exposure prophylaxis
(PreP) substantially reduces HIV-related mortality, morbidity and incidence. Effective individual-level prevention
modalities have not translated into population-level impact in southern Africa due to sub-optimal coverage among
adolescents and youth who are hard to engage. We aim to investigate the feasibility, acceptability, and preliminary
population level effectiveness of HIV prevention services with or without peer support to reduce prevalence of trans-
missible HIV amongst adolescents and young adults in KwaZulu-Natal.

Methods: We are conducting a 2 x 2 factorial trial among young men and women aged 16-29 years, randomly
selected from the Africa Health Research Institute demographic surveillance area. Participants are randomly allocated
to one of four intervention combinations: 1) Standard of Care (SOC): nurse-led services for HIV testing plus ART if posi-
tive or PrEP for those eligible and negative; 2) Sexual and Reproductive Health (SRH): Baseline self-collected vaginal
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or 4) SRH 4 peer-support.

load testing.

and urine samples with study-organized clinic appointments for results, treatment and delivery of HIV testing, ART
and PreP integrated with SRH services; 3) Peer-support: Study referral of participants to a peer navigator to assess their
health, social and educational needs and provide risk-informed HIV prevention, including facilitating clinic attendance;

The primary outcomes for effectiveness are: (1) the proportion of individuals with infectious HIV at 12 months and
(2) uptake of risk-informed comprehensive HIV prevention services within 60 days of enrolment. At 12 months, all
participants will be contacted at home and the study team will collect a dried blood spot for HIV ELISA and HIV viral

Discussion: This trial will enable us to understand the relative importance of SRH and peer support in creating
demand for effective and risk informed biomedical HIV prevention and preliminary data on their effectiveness on
reducing the prevalence of transmissible HIV amongst all adolescents and youth.

Trial registration: Trial Registry: clincialtrials.gov. ClinicalTrials.gov Identifier NCT04532307. Registered: March 2020.
Keywords: Peer navigator, HIV prevention, Community-based care, Contraception, Pre-Exposure prophylaxis

Background

Despite advances in HIV treatment and talk of “end of
AIDS’, HIV-related morbidity and mortality remains the
largest health problem in South Africa: 7.7 million people
in the country are living with HIV and there are 200,000
new infections per year, the highest numbers in the world
[1]. Young people bear the brunt of new HIV infections
and the socioeconomic fallout of the HIV pandemic [2,
3]. The demographic shift and doubling in number of
young people over the next twenty years underscores the
urgency of developing scalable models of delivering HIV
prevention alongside treatment [4].

HIV incidence among women aged 20-24 in KwaZulu-
Natal, while decreasing, remains unacceptably high at
5.8/100 person-years (PY) [5]. The ambitious scale-up
of combination behavioural and structural interventions
to reduce HIV in adolescent girls and young women
(AGYW) (DREAMS) did not accelerate declines in HIV
incidence [6], with recent reductions in incidence rather
explained by male partners’ access to HIV prevention
and treatment [7]. South Africa has been at the forefront
of developing and implementing substantial advances
in biomedical HIV prevention tools [8]. These include:
HIV point of care tests (POCT) and self-tests [9, 10]; the
use of daily oral tenofovir/emtricitabine and long acting
cabotegravir (an injectable drug) for pre-exposure proph-
ylaxis (PrEP) which reduce HIV acquisition by up to 90%,
far exceeding that obtained by condoms in real-world
settings [11-13]; and HIV treatment with ART that elim-
inates onward transmission of HIV [14].

Unfortunately, these highly effective biomedical pre-
ventions are not consistently reaching the most vulner-
able: young people aged 16-30 years [15, 16]. In HIV
test and treat trials fewer than one third of this age-
group who were diagnosed during the trial went on
to access HIV care [17, 18]. They thus failed to receive

the health benefits of ART and remained able to pass
on the virus. In parallel, primary health care systems,
particularly in rural settings, are failing to reach young
people with contraception, resulting in high levels of
teenage pregnancy [19].

HIV programmes have not successfully tackled psy-
chosocial needs of youth: in the Africa Health Research
Institute’s (AHRI) demographic surveillance area in rural
KwaZulu-Natal, over 85% of school-leavers are unem-
ployed [20] and there are high levels of common mental
disorders (CMD) which increase with age (rising to 32%
of those aged 20-22) [21]. Efforts to reduce structural
vulnerabilities through multi-level interventions (social
asset building and parenting interventions) was less suc-
cessful in reaching older adolescents, those out of school,
and those with CMD were less likely to access structural
interventions [6].

A 2016 population-based study of 15—24-year-olds in
rural KwaZulu-Natal found a very high burden of sexu-
ally transmitted infections (STI) (20% of women and 10%
of men had a curable infections) [22] and an extremely
high incidence of teenage pregnancy 6.4/100PY. The
same study also found that home-based self-sampling
and treatment for STIs was acceptable and desirable for
young people [23], and sometimes forms the basis for
creating demand for care and prevention of HIV within
community-based sexual and reproductive health (SRH)
services.

There is growing evidence on the effectiveness of
community-based HIV care. A global meta-analysis
found that community health worker HIV care deliv-
ery significantly improved HIV viral suppression, which
also reduces sexual transmission [24]. The DOART
trial in KZN showed that community-based care (in
which people are tested for HIV in the community and
started on ART without visiting a clinic) was superior
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to facility-based HIV treatment (in which people had to
attend a clinic for treatment) in suppressing HIV viral
load [25]. Community-based approaches, when inte-
grated with wider psychosocial care, foster social net-
works and norms that endorse HIV care and improve
sustainable development goals [3, 26-29]. Integrated,
community-based approaches are particularly impor-
tant for adolescents [2], e.g., a peer-led intervention inte-
grated with psychosocial support for adolescents living
with HIV in Zimbabwe was the first to show improve-
ments in adolescent HIV viral suppression [27, 30, 31].

Evidence for peer-led interventions to support HIV
prevention is emerging [2, 28, 32]. A systematic review
of peer-based interventions with young people found
improvements in knowledge, sexual behaviour, and
condom use across 12 studies [33]. The Empower trial
combined participatory learning approaches to reduce
gender-based violence with PrEP support in SA. It was
valued by young women but had limited impact on
PrEP retention [32]. Building on this evidence we used
community-based participatory research to develop
the Thetha Nami (Talk to Me) intervention. Men and
women aged 18-30 years were selected by commu-
nity leaders as potential peer-navigators and took part
in participatory intervention development workshops
(2016-2018). The co-created Thetha Nami included
area-based peer-navigators providing safe spaces and
community advocacy, using a structured assessment
tool to tailor peer mentorship, and referral to health
and social services. We found that this community-
based delivery of HIV care and prevention with peer
support was acceptable and feasible [34].

We hypothesise that integrating tailored HIV preven-
tion and care (including universal test and treat (UTT)
and PrEP) with youth-led services to improve adolescents
and young adults’ sexual and reproductive health will
improve uptake of HIV prevention and contraception,
and therefore reduce HIV incidence and improve SRH
outcomes.

Objectives

The overarching goal of our research programme is to
arrest the HIV epidemic and reduce its negative impact
on young people in South Africa. We expect to achieve
this by rapidly developing and testing the efficacy and
efficiency of risk-informed, tailored HIV care and pre-
vention interventions (including PrEP and UTT) that
address demand, improve access, and support adherence
in adolescents and young people. Our aim in this 2 x2
factorial randomised controlled trial (RCT) is to integrate
advances in participatory intervention development, pro-
cess evaluation, and multi-arms within a common plat-
form trial to evaluate the hypothesis that innovative and
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tailored HIV prevention interventions developed with
and for young people will optimise models to deliver HIV
prevention and care. The trial’s primary objectives are
to measure the effectiveness of these interventions that
have been developed with young people to reduce sexu-
ally transmissible HIV, and to increase uptake of risk-
informed HIV prevention in young people in rural South
Africa.

Methods

Trial design

The effectiveness of the interventions on sexually trans-
missible HIV viral load and the uptake of risk-informed
PrEP/ART-based HIV prevention will be tested with
a 2x2 randomised factorial trial among young peo-
ple aged 16-29 years. Consenting individuals are ran-
domised to one of 4 arms, to receive one of two delivery
models (clinic referral only (SOC) or peer navigator sup-
port), with or without a comprehensive SRH package
(Fig. 1). This design will allow us to efficiently measure
the effect of different delivery models, and of offering a
comprehensive SRH package, on a number of HIV care
and prevention outcomes.

Study setting and participants

This trial is embedded in AHRI’s HIV prevention pro-
gramme based in the uMkhanyakude district in rural
KwaZulu-Natal, South Africa [35]. The AHRI demo-
graphic surveillance area has a population of around
140,000, including>20,000 16-29-year-olds. The study
area is mostly rural, and poor compared with other parts
of South Africa, with high levels of unemployment (over
85% of young adults aged 20—24 are unemployed), and a
high prevalence of HIV. In 2017, AHRI implemented the
ClinicLink system, where data collection clerks capture
electronically the date and reason for attendance for all
consenting individuals attending any of the 11 clinics in
the surveillance area; residents are linked to their surveil-
lance identification number at the time of the clinic visit.
ClinicLink will allow us to measure linkage of individuals
to HIV care and use of contraceptive services.

We use the AHRI demographic surveillance as a sam-
pling frame to select a random sample of 3000 men and
women aged 16-29 years old, stratified by sex, and invite
them to participate in the study. Individuals are eligible
to enrol in the study if they are between 16-29 years
old, resident in the surveillance area, willing and able
to provide informed consent, willing to be followed up
at 12 months, and willing to provide a dried blood spot
(DBS) for anonymous HIV testing and HIV viral load
measurement at 12 months. Based on previous studies in
this setting, we expect that 2000 will be contactable and
eligible, and 1500 (75%) will enrol.
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Eligibility: N=3000 16-30 year olds randomly selected from surveillance area and approached
Enrolment: 70% CONSENT to random offer of HIV and sexual health interventions and follow-up:
n= 1500 men and women aged 16-30
. .. Peer Navigator led community-support for
Nurse led Primary Health Clinic for HIV eer ravigak ysupp
) ) risk differentiated HIV prevention and care
prevention and care -incl. PrEP and ART - . : o
(SoC) (incl. PrEP and ART) with a holistic
psychosocial support package P
Eval.

Community based
sexually transmitted
infection self sampling
and sexual health
embedded follow-up

Clinic based syndromic
management (SoC)

Fig. 1 Isisekelo Sempilo 2x2 factorial RCT Diagram

Clinic based syndromic
management (SoC)

1. Acceptability and Feasibility measured as uptake of each intervention component
2. Uptake of comprehensive HIV prevention = a clinical assessment for PrEP/ART eligibility within 60 days of enrolment

12months: N=1200 : Proportion of young people who have sexually transmissible HIV from 8% to 4%

Community based
sexually transmitted
infection and sexual

health embedded follow-

up

Interventions

During the formative phase of this trial, we worked
closely with a team of 57 peer navigators (who have
undergone training on confidentiality, research ethics,
and HIV prevention PrEP/ART/SRH clinical topics),
social scientist facilitators and in liaison with the Depart-
ment of Health to identify the intervention components
to test in this trial [36]:

Enhanced Standard of Care (SOC) - clinic-based standard HIV
prevention and treatment package

All enrolled participants are provided with a barcoded
referral slip and an appointment time to attend a clinic
of their choice. Clinical services are provided by study
nurses in two primary health clinics (PHC) situated in
a busy commercial area adjacent to the AHRI surveil-
lance area with adolescent and youth friendly services,
and two mobile clinics that visit fixed sites across the
more remote areas of the surveillance area once every
2 weeks. All clinic attendees (irrespective of trial arm)
are offered HIV counselling and POCT, and immediate
initiation of ART if positive or PrEP if negative and eligi-
ble according to South African National PrEP guidelines
(Fig. 2). If the participant agrees to PrEP/ART initiation,
the nurse issues them with a month’s supply of generic
tenofovir disoproxil fumarate and emtricitabine (TDF/
FTC) or ART, on the same day. This is followed by a tel-
ephone follow-up 7 days after initiating PrEP/ART to
complete a standard symptom screen for adverse effects;

participants are asked to attend the clinic if indicated.
Participants are asked to attend the clinic at months 1,
2, 6, 9 and 12, as per national guidelines, for repeat HIV
testing (if on PrEP), laboratory HIV viral load or ELISA
confirmation if needed, safety bloods, clinic-based coun-
selling and adherence support and PrEP/ART refills. All
clinic attendees are also offered family planning support
and syndromic management for STIs, partner notifica-
tion documentation and, if male and HIV-negative, refer-
ral to voluntary male medical circumcision (VMMC),
as per South African National Department of Health
Guidelines.

Intervention 1 - Thetha Nami peer navigator support

participants who are randomised to this intervention will
be offered the support of a named pair of Thetha Nami
peer-navigators who work in their area. Thetha Nami
are 54 area-based men and women aged 18-30 years,
post matriculation, who are employed to provide a pack-
age of health and social support to young people aged
16-29 years living in their areas. Participants will be
offered the peer navigators’ contact details and told that,
unless they object, their contact details will be passed
onto the peer navigators who will attempt to contact
them within 7 days. The peer navigators will use a brief
questionnaire to identify the participant’s needs and will
provide the participant with any support that is required,
including support in accessing the clinical service to
which they have chosen to be referred, and, for those who
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1. HIV negative

drugs)

Are they sexually active?
Number of partners

Condomless sex in past 3 months

Willing and able to take a pill a day

=0 XN kW

condoms needed)

Fig. 2 South Africa National Guidelines PrEP screening tool

2. Participant at significant risk of acquiring HIV (adolescent and young person who wants
PrEP due to self-perceived risk; key population — esp. if adolescent or young: HIV negative
MSM or transgender person; engage in transactional sex or sex work; person who inject

UPSI with HIV positive or serostatus unknown person past 12 months
Sex under the influence of drugs or alcohol

Willing to return for 3 monthly follow-ups
0. Understand that PrEP. does not protect against pregnancy and STIs (contraception or

start PrEP/ART, support as part of their individualised
adherence plan, and for refills, appointment scheduling
and reminders.

Intervention 2 - Isisekelo Sempilo with SRH

Participants who are randomised to this intervention will
provide samples for sexually transmitted infection (STI)
testing to the research assistants at enrolment (3—4 self-
sampled vaginal swabs or first-catch urine for women;
first-catch urine for men). These samples are sent to
AHRI laboratories to be processed for gonorrhoea, chla-
mydia and trichomonas. Participants will be provided
with a clinic appointment at a study clinic of their choos-
ing (see enhanced SOC above) in 7 days to receive the
results of their STI tests. They will be informed that if
they default the appointment and any of the results are
positive a nurse or research assistant will attempt to con-
tact them by phone or in person to ensure that they and
their partners receive the appropriate therapy to treat the
infection. During the clinic appointment they will receive
tailored sexual health counselling with an emphasis on
tackling the multiple health-related behaviours that will
affect fertility and sexual pleasure (STIs, mental health,
alcohol, diet and exercise); assessment of fertility desire
and as appropriate preconception or contraception coun-
selling; a choice of contraception and condoms. HIV
POCT will be offered as part of sexual health, counsel-
ling with PrEP to stay negative and ART in the context
of staying well and Undetectable = Uninfectious (U=U).
In addition to the SOC procedures, adherence support
in this arm will include HIV viral load result-informed
additional adherence and U=U counselling before PrEP/
ART refills.

Outcomes

Primary outcomes

There are three co-primary outcomes: (1) effectiveness
of the intervention in reducing the prevalence of sexually
transmissible HIV; (2) effectiveness of different compo-
nents of the intervention to improve demand for univer-
sal risk-informed HIV prevention and treatment; and (3)
acceptability and feasibility of recruiting and following up
adolescent and youth participants in an HIV prevention
trial platform.

We will measure sexually transmissible HIV as the pro-
portion of participants who are HIV positive and have a
detectable HIV viral load at 12 months after enrolment,
defined as having an HIV viral load of >400 copies/mL.
This outcome captures the effect of the intervention on
both incident HIV and untreated HIV. We argue that if
our intervention is successful there will be fewer cases
of young people who acquire HIV, and if they have or
acquire HIV, they will be identified and started on treat-
ment. In both situations, the number of individuals with
unsuppressed (transmissible) HIV virus will be reduced.
We will measure demand for risk-informed HIV preven-
tion and treatment as the proportion of participants who
link to clinical services for HIV testing and PrEP/ART
counselling within 60 days of enrolment. We will define
acceptability of the trial as>75% consent to participate
in the trial, and feasibility as obtaining a HIV ELISA and
viral load result in>75% of participants 12 months after
enrolment.

Secondary outcomes

Secondary outcomes of the trial include effectiveness of
the intervention in improving the following: (1) treatment
outcomes in participants living with HIV; (2) provision
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of risk informed HIV prevention, including PrEP; (3)
sexual and reproductive health in all participants; and
(4) mental health in all participants. These outcomes will
be measured by: (1) the proportion of participants liv-
ing with HIV who start treatment, the time from enrol-
ment to HIV testing, and the time from testing positive
to starting treatment; (2) the proportion of HIV-negative
participants who are eligible and start PrEP, and the pro-
portion of initially HIV-negative participants with a new
HIV diagnosis at 12 months; (3) the proportion of all
participants who are using contraception at 12 months,
the proportion with an STI diagnosed at 12 months,
and the proportion of women who become pregnant by
12 months; (4) the proportion of participants screening
positive for a depression on the PHQ-9 questionnaire at
12 months.

Sample size

With 2000 eligible and assuming that 75% consent to
being randomised, we can estimate acceptability of
randomisation with a precision of+1.9%. With 1500
enrolled, assuming that 80% of those enrolled are fol-
lowed up at 12 months, we can estimate this proportion
(i.e. feasibility of collecting outcome data in enrolled
participants) with a precision of +2.0%.

With 1500 randomised to one of the 4 arms (375 per
arm), assuming that 10% in the SOC only arm access
clinical services, we will have 90% power to detect an
increase in uptake to 22% with the addition of one inter-
vention (peer navigator support only, or sexual health
only). We will also have >90% power to detect an increase
in uptake from 22% in the arms with only one interven-
tion, to 38% in the arm with both interventions (peer
support and sexual health).

With 750 allocated to each intervention (SRH or peer
navigation) and 80% follow-up, assuming no interaction
between the interventions, we will have 80% power to
detect a reduction in the proportion of individuals with
detectable viral load from 7.0% to 3.4%, or from 5.0%
to 2.0%. These calculations are technically valid for one
intervention assuming the other has no effect, but may
apply approximately if both are effective.

Randomisation and assignment of intervention

Participants are randomised to one of 4 arms in a 1:1:1:1
allocation, stratified by sex and geographic region of the
surveillance area. JD (Senior Data Manager) generates
an eligibility list from all men and women aged 16-29
inclusive living in the areas accessible the peer navigators
using the 2019 health and demographic surveillance cen-
sus list. Eligibility criteria is being a male or female, aged
16-29 inclusive and living in the areas that are accessible
to the area-based peer navigators (that had already been
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mapped). The trial statistician (NM1) generates a random
sample of n=3000 stratified by sex and geographical area
(defined by accessibility to the area-based peer naviga-
tors). NM1 (statistician) then generates a random alloca-
tion list to one of four arms: SOC; peer navigation; STI
testing; and peer navigation and STI testing. The alloca-
tion is then uploaded into the electronic data collection
tool (REDCap) and is only visible after the participant
consents to enrolment. Given the possibility of imbalance
in informed consent by chance, monthly randomisation
reports are generated to monitor balance in the number
enrolled in each arm; the randomisation may be adapted
if needed at the interim recruitment point.

Randomisation and Allocation are kept separate
throughout. Investigators and statistician remain blinded
to allocation throughout. The participants and interven-
tion delivery teams are not blinded.

Eligibility screening and recruitment

The study team visit the sampled individuals in their
homes to invite them to participate in the study. They
complete a brief eligibility screen and provide poten-
tial participants with information about the trial. HIV
counselling and POCT will be offered and encouraged at
baseline, through linkage to the clinical services offered
to all who enrol. Accepting HIV POCT at baseline is not
a condition for participation; however, to be eligible the
individual must agree to being contacted at 12 months
for anonymous HIV testing. Following informed consent,
participants receive a unique study identifying num-
ber (ID) and study ID card. They are asked to complete
a brief electronic enrolment questionnaire on a tablet.
After the questionnaire is completed, the individual’s trial
allocation is revealed, with a related participant informa-
tion sheet for that arm.

Referral to the clinic for symptoms and clinical events

All participants are encouraged to visit the clinic for any
medical concerns they may have during the trial. During
medication refill and monitoring visits, participants on
PrEP complete a standardised symptom screening ques-
tionnaire for adverse effects, as per South African clinical
guidelines. All participants on PrEP receive regular cre-
atinine tests to monitor their renal function. Participants
who have severe (grade 3/4) adverse effects are referred
to the clinic for medical evaluation and will be follow-up
until the event is resolved.

Data collection, management and analysis

Follow-up for outcome ascertainment

Clinic attendance during the trial is captured at the
mobile study clinics and all the Primary Health Clinics
serving the AHRI surveillance area using the participants’
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unique identifying number and/or scanning the barcode
with the unique identifier on the clinic referral slip. Par-
ticipants who have been given a referral slip but did not
bring it to the clinics are identified using an algorithm
based on their unique demographic surveillance identi-
fier number, name, date of birth, residential address, tele-
phone number, and identity of the research assistant who
recruited them in their enrolment.

All participants, irrespective of whether they initiated
PrEP or ART, will be visited by the study team in their
home 12 months after enrolment. Participants will fill out
a questionnaire regarding their uptake and experience of
HIV prevention and care services, uptake of contracep-
tion and incidence of pregnancy, mental health (using
PHQ9), and quality of life. They will be asked to provide a
DBS for anonymous HIV ELISA and HIV viral load test-
ing. All participants will also be offered STI testing and
offered HIV counselling and POCT, and referral to a clin-
ical service of their choice.

Data management

Data will be captured electronically on tablets using
REDCap software [37]. Automatic checks for invalid
values, internal consistency and implausible responses
will be programmed into REDCap, and additional data
validation checks will be run after data collection. All
changes will have an audit trail. The data from REDCap
will be uploaded to a MySQL database server within a
secure server cluster at AHRI.

Statistical analysis

All analyses will be conducted on an intention-to-treat
(ITT) basis. A significance level of 0.05 will be used
unless otherwise stated. For all outcomes, analyses will be
adjusted for age and sex, since these are known a priori
to be strongly association of HIV infection. Additional
analyses adjusted for covariates that show baseline imbal-
ance may be conducted to explore the robustness of our
results.

To examine the effect of the intervention on sexually
transmissible HIV at M12, we will use logistic regres-
sion to estimate the odds ratio (OR) and 95% confidence
interval (CI) for effect of both delivery model (SOC vs
peer navigator) and SRH package vs SOC, assuming no
interaction. As a secondary analysis, we will fit a model
with delivery model (SOC vs peer navigator), SRH inter-
vention (yes/no) and their interaction which we will
test. We will also report the effect of the three interven-
tion combinations (peer navigator only, SRH only, both)
vs. control (SOC alone) based on a logistic regression
model. Participants who cannot be contacted at M12 will
be excluded from the analysis, and missing data will not
be imputed. Since the primary analyses will be adjusted
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for baseline variables that are strongly associated with
the outcome, and no other M12 data can be collected for
these participants that could be used as auxiliary vari-
ables in the imputation model, imputation is unlikely to
provide any additional information.

To examine the effect of each intervention on the
demand for risk-informed HIV prevention services, we
will fit a logistic regression model with treatment group
as a 4-level categorical variable, to estimate the OR and
95% CI for the following pairwise comparisons: SOC vs
peer navigator alone; SOC vs SRH alone; SOC vs peer
navigator combined with SRH. Participants who are lost
to follow-up will be included in the analysis and assumed
not to have linked to services.

To assess acceptability and feasibility of the interven-
tion (the third primary objective), we will calculate the
proportion and 95% confidence interval of participants
who consent to participate in the trial, and of partici-
pants whose HIV viral load is collected 12 months after
enrolment.

Adverse event reporting and management

Adverse events (AE) and serious adverse events (SAE)
will be captured through clinic staff and peer navigators,
as well as the process evaluation, community engagement
units and community advisory boards and a hotline and
will be recorded up to 18 months after the start of the
intervention. Reported AEs and SAEs will be monitored,
categorized based on an established grading system, and
followed-up accordingly by AHRI. The study clinical
monitor, based at AHRI, will review all severe AEs and
all SAE to ensure follow-up and reporting. All SAEs will
also be reported to Trial Advisory Group. Annual reports
with full listings of SAEs will be submitted to Ethics
Review Boards.

Process evaluation

We will conduct a process evaluation using mixed meth-
ods, including self-completed questionnaires, clinic
data to quantify the uptake of each component of the
intervention, and activities recorded by the interven-
tion teams. We will conduct in-depth interviews with
participants, intervention delivery teams, nurses/clini-
cal research assistants, research assistants and peer navi-
gators, and will conduct natural group discussions with
community groups and intervention delivery teams. A
satisfaction survey will be administered as part of the
end-line survey. Using the intervention theory of change
(Fig. 3) the process evaluation will explore topics includ-
ing the acceptability/experience, feasibility, reach/cover-
age (for whom it worked and didn’t work) and fidelity.
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The problem Underlying drivers Mechanism of action Activities Level
e External stigma * Enabling environment e Community youth champions
* Unemployment & Mobility « Skills for employability * Peer navigator-led structured
* Adolescent transition * Educational opportunities activities
* Lack of social cohesion * Positive social norms * Peers map social services and
Continued high  +  peqth facilities not suitable = Social resilience educational opportunities Society/
incidence of HIV for young people e Support health care * Peer navigators referrals to community
in adolescents delivery health and social care
girls and young
men and
women inrural ¢ Internalised stigma e HIV status neutral *  Peer navigators promote sexual
KwaZulu-Natal, '« Common mental disorders interventions health
South Africa * Low contraception/condoms ¢ Increase SRH knowledge ¢ Peer navigators promote PrEP,
* Low SRH knowledge (but * Address wider health and U=U Individual
fertility matters) concerns * Peer mentorship
* Increase self efficacy
* High community viral loadin ¢ Increase uptake of  Differentiated HIV prevention
young men and women differentiated biomed * Peer navigator condom
¢ Low condom use prevention distribution Biological
e Sexually transmitted * Increase retention in * Peer navigator provide tailored
Infections (STls) are common biomed prevention adherence support
¢ Reduce STIs * STl self sample, test and treat
Fig. 3 Isisekelo Sempilo RCT Theory of Change

Ethics

Ethical approval has been obtained the University of
KwaZulu-Natal Biomedical Research Ethics Commit-
tee (BREC/00000473/2019) and UCL Research Ethics
Committee (5672/003). All staff (including peer naviga-
tors) will be provided with training on research ethics
including confidentiality, voluntary participation and
good clinical practice. Written informed consent will be
obtained from all participants aged 18—-29 years; written
assent from participants aged 16—17 years, with written
consent from their parents or guardian. We will establish
a Trial Advisory Group with clinical trials, PrEP, statisti-
cal and social science expertise to oversee the trial. This is
an effectiveness trial of different models of service deliv-
ery and all tests and drugs used are approved for clinical
use in South Africa. All clinical care follows South Afri-
can clinical guideline. The risk of harm is anticipated to
be low.

Discussion

Innovation in HIV prevention and treatment has out-
paced the ability to implement them. The output of this
trial will be a model of delivering risk-informed HIV
prevention and care through comprehensive SRH for
young people living in rural and semi-urban areas of
South Africa. The interventions in this study have been

developed through participatory research and build on
the provincial plans for escalating community caregiv-
ers’ support for primary care in the context of COVID19.
Moreover, we will have adapted novel methodological
approaches to rapidly evaluate the efficacy, sustainability
and equity of interventions to reduce prevalence of trans-
missible HIV in rural KwaZulu-Natal.

We will use AHRI’'s Wellcome public engagement unit
to ensure that this work translates into direct patient ben-
efit and the science of evaluating complex interventions.
We disseminate findings widely, using a range of media,
e.g. workshops with youth and district service provid-
ers, radio, websites, international and South African
AIDS conference and peer reviewed journals, reports to
funders and policy makers, and through HIV prevention
networks. The trial’s potential beneficiaries inlcude young
people who will benefit from a more person-centred
approach to HIV prevention and care; public and commu-
nities benefit from reduced HIV morbidity and mortality;
and national policy makers who have called for innova-
tions in scalable models to deliver effective HIV preven-
tion interventions and have been engaged in this trial
from its inception.

We anticipate that our trial will not only inform
a large-scale evaluation of the optimised interven-
tion but will provide South Africa and other southern
Africa health policymakers with evidence for delivering
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ART-based HIV prevention, which aligns with the
planned moves to shift care for long-term conditions
into the community. This will fill an evidence gap for
delivery models to tackle unmet SRH needs, including
unplanned pregnancies, STIs and HIV in young people.

Trial registration Number at clinicaltrials.gov
NCT04532307.

Abbreviations

AHRI: Africa Health Research Institute; SRH: Sexual and Reproductive Health;
HIV: Human Immunodeficiency Virus; SAE: Serious Adverse Events; DSMB: Data
Safety And Monitoring Board; IDI: In-Depth Interview; APEASE: Acceptability,
Practicability, Effectiveness, Affordability; Safety/Side: Effects, Equity; SA: South
Africa; KZN: KwaZulu-Natal; UKZN: University of KwaZulu-Natal; UCL: University
College London; PHC: Primary Care Clinics; STI: Sexually Transmitted Infection;
PrEP: Pre-Exposure Prophylaxis; UTT: Universal Test and Treat; SOC: Standard of
Care; POCT: Point of Care Tests.

Acknowledgements

The authors acknowledge AHRI HIV Prevention Multilevel Group including

the research assistants (B. Mbatha, D. Mkhwanazi, K. Ngobese, N. Buthelezi, G.
Buthelezi, N. Fakude, N. Mbatha, S. Nsibandi, S. Ntshangase, S. Mnyango, Th.
Dlamini, Z. Cumbane, Z. Mathenjwa, M.Zikhali, N. Mpanza, S. Xulu, X. Ngwenya,
Zakhele Xulu, Z. Mthethwa, S. Hlongwane), peer navigators, (A.Koza, B. Sang-
weni, B. Mthabela, B. Kunene. H.D. Ncanana, H. Mpanza, LNcube, M. Mthethwa,
M. Mtshali, M. Mangele, M. Mkhwanazi, N.Zuma, N. Mkhwanazi, N.Zulu, N.
Mncube, N. Mkhwanazi, N. Dube, N. Mkhwanazi, N. Mtshali, N.Ndlovu, N.
Mncwango, N. Hlabisa, N. Mthethw, N. Mashaya, N. Mantengu, N. Mpanza, N.
Nyawo, N. Mkhasibe, N. Kunene, N. Khumalo, N. Masuku, S. Zungu, S. Mhlongo,
S. Mbuyazi, S. Mlungwana, S. Mngomezulu, S. Nkosi, S. Sangweni, S.Thethwayo,
S. Sithole, S. Mbatha, S. Ngwenya, S. Masango, Th. Mkhwanazi, Th. Mthembu,
Th. Mangele, Th.Vilane, T. Madini, X. Ncube, Z. Gumede, Z. Khumalo, Z. Tha-
bethe) clinical team (B.S. Luthuli, F. Shange, HI. Ncanana, L. Mlambo, N. Vilane,
N. Ntombela, N. Ngcobo, S. Majozi, S. Msane, Z. Myeni, S. Mdluli) and research
administrators, especially A. Jalazi and S. Mbili, for their commitment to the
study. We also extend our appreciation to our research community including
the community advisory boards in uMkhanyakude district.

Authors’ contributions

MS conceived the study. MS, JMM, TK, AC, KB, NM, JS, DP, FT, NC, NMI, GH and
LS designed the study. GC and MS wrote the first draft of the manuscript. GC,
MS, JIMM, TK, AC, KB, NM, JS, DP, FT, NC, GH and LS read and critically revised
the manuscript. All authors read and approved the final manuscript.

Funding

This randomised controlled trial is funded by US National Institute of Health
(NIH) RO1 (award no: 5R01MH114560-03) and 3ie international initiative for
impact evaluation. Africa Health Research Institute is supported by core
funding from the Wellcome Trust (Core grant number (082384/2/07/Z). N.
McGrath is a recipient of an NIHR Research Professorship award (Ref: RP-
2017-08-ST2-008). G.H. is supported by a fellowship from the Wellcome Trust
and Royal Society [grant number 210479/2/18/Z]. This research was in part, by
the Wellcome Trust [Grant numbers 201433/Z/16/Z and 210479/7/18/Z]. For
the purpose of open access, the author has applied a CC BY public copyright
licence to any Author Accepted Manuscript version arising from this submis-
sion. The funders have played no role in the study design, writing of the
manuscript and in the decision to submit the manuscript for publication.

Availability of data and materials

All datasets generated from this study will be in the study will be presented in
the final manuscript and will thereafter be made publically available through
the AHRI data repository site. The full study protocol, study data collection
tools and consent forms are available from the author.

Page 9 of 10

Declarations

Ethics approval and consent to participate

Ethical approval has been obtained the University of KwaZulu-Natal Biomedi-
cal Research Ethics Committee (BREC/00000473/2019) and UCL Research
Ethics Committee (5672/003). All staff (including peer navigators) were
provided with training on research ethics including confidentiality, voluntary
participation and good clinical practice. Written informed consent is obtained
from all participants aged 18-29 years. For those aged 16-17 we obtain writ-
ten infomed assent from participants and written informed consent from their
parents or guardian. This is an effectiveness trial of different models of service
delivery and all tests and drugs used are approved for clinical use in South
Africa. All clinical care follows South African clinical guideline. The risk of harm
is anticipated to be low.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

' Africa Health Research Institute, Mtubatuba, KwaZulu-Natal, South Africa.
2UCL Institute for Global Health, 3rd Floor Mortimer Market Centre, Capper
Street, London WCTE 6JP, UK. 3Umversity of KwaZulu-Natal, Durban, South
Africa. “Department of Infectious Diseases, Hospitals Saint-Louis and Lari-
boisiere, Paris, France. 5Universi‘[y of Southampton, Southampton, UK. 5 on-
don School of Hygiene & Tropical Medicine, London, UK. ’Lincoln University,
London,, UK. 8Universi‘[y of the Witwatersrand, Johannesburg, South Africa.
Harvard TH. Chan School of Public Health, Boston, USA.

Received: 10 February 2022 Accepted: 17 February 2022
Published online: 07 March 2022

References

1. AIDSinfo U: Epidemiological Status [http://aidsinfo.unaids.org/]. In.:
Accessed; 2016

2. Pettifor A, Stoner M, Pike C, Bekker LG. Adolescent lives matter: prevent-
ing HIV in adolescents. Curr Opin HIV AIDS. 2018;13(3):265-73.

3. Pettifor A, MacPhail C, Hughes JP, Selin A, Wang J, Gomez-Olive FX, Eshle-
man SH, Wagner RG, Mabuza W, Khoza N, et al. The effect of a conditional
cash transfer on HIV incidence in young women in rural South Africa
(HPTN 068): a phase 3, randomised controlled trial. Lancet Glob Health.
2016;4(12):2978-88.

4. Celum CL, Delany-Moretlwe S, Baeten JM, van der Straten A, Hosek
S, Bukusi EA, McConnell M, Barnabas RV, Bekker LG. HIV pre-exposure
prophylaxis for adolescent girls and young women in Africa: from efficacy
trials to delivery. J Int AIDS Soc. 2019;22(Suppl 4):25298.

5. ChimbindiN, Mthiyane N, Birdthistle I, Floyd S, McGrath N, Pillay D,
Seeley J, ZumaT, Dreyer J, Gareta D, et al. Persistently high incidence
of HIV and poor service uptake in adolescent girls and young women
in rural KwaZulu-Natal, South Africa prior to DREAMS. PloS One.
2018;13(10):20203193.

6.  Chimbindi N, Birdthistle |, Floyd S, Harling G, Mthiyane N, Zuma T, Har-
greaves JR, Seeley J, Shahmanesh M. Directed and target focused muilti-
sectoral adolescent HIV prevention: Insights from implementation of the
"DREAMS Partnership”in rural South Africa. J Int AIDS Soc. 2020;23(Suppl
5):e25575.

7. Vandormael A, Akullian A, Siedner M, de Oliveira T, Barnighausen T, Tanser
F. Declines in HIV incidence among men and women in a South African
population-based cohort. Nat Commun. 2019;10(1):5482.

8. Bekker LG, Rebe K, Venter F, Maartens G, Moorhouse M, Conradie F, Wallis
C, BlackV, Harley B, Eakles R. Southern African guidelines on the safe use
of pre-exposure prophylaxis in persons at risk of acquiring HIV-1 infec-
tion. South Afr J HIV Med. 2016;17(1):455.

9. Pettifor A, Lippman SA, Kimaru L, Haber N, Mayakayaka Z, Selin A, Twine
R, Gilmore H, Westreich D, Mdaka B, et al. HIV self-testing among young
women in rural South Africa: A randomized controlled trial comparing


http://aidsinfo.unaids.org/

Chidumwa et al. BMC Public Health

20.

21

22.

23.

24.

25.

(2022) 22:454

clinic-based HIV testing to the choice of either clinic testing or HIV self-
testing with secondary distribution to peers and partners. EClinicalMedi-
cine. 2020;21:100327.

Smith P, Wallace M, Bekker LG. Adolescents’experience of a rapid HIV
self-testing device in youth-friendly clinic settings in Cape Town South
Africa: a cross-sectional community based usability study. J Int AIDS Soc.
2016;19(1):21111.

. McCormack S, Dunn DT, Desai M, Dolling DI, Gafos M, Gilson R, Sullivan

AK; Clarke A, Reeves |, Schembri G, et al. Pre-exposure prophylaxis to
prevent the acquisition of HIV-1 infection (PROUD): effectiveness results
from the pilot phase of a pragmatic open-label randomised trial. Lancet.
2016;387(10013):53-60.

Tolley EE, Li S, Zangeneh SZ, Atujuna M, Musara P, Justman J, Pathak S,
Bekker LG, Swaminathan S, Stanton J, et al. Acceptability of a long-
acting injectable HIV prevention product among US and African
women: findings from a phase 2 clinical Trial (HPTN 076). J Int AIDS Soc.
2019;22(10):25408.

Bekker LG, Roux S, Sebastien E, Yola N, Amico KR, Hughes JP, Marzinke MA,
Hendrix CW, Anderson PL, ElharrarV, et al. Daily and non-daily pre-expo-
sure prophylaxis in African women (HPTN 067/ADAPT Cape Town Trial): a
randomised, open-label, phase 2 trial. Lancet HIV. 2018;5(2):e68-78.
Rodger AJ, Cambiano V, Bruun T, Vernazza P, Collins S, Degen O, Corbelli
GM, Estrada V, Geretti AM, Beloukas A, et al. Risk of HIV transmission
through condomless sex in serodifferent gay couples with the HIV-
positive partner taking suppressive antiretroviral therapy (PARTNER):
final results of a multicentre, prospective, observational study. Lancet.
2019;393(10189):2428-38.

Govender E, Abdool Karim Q. Understanding women and men'’s accept-
ability of current and new HIV prevention technologies in KwaZulu-Natal.
South Africa AIDS Care. 2018;30(10):1311-4.

Bekker LG. HIV control in young key populations in Africa. Lancet Child
Adolesc Health. 2019;3(7):442-4.

Baisley KJ, Seeley J, Siedner MJ, Koole K, Matthews P, Tanser F, Bar-
nighausen T, Smit T, Gareta D, Dlamini S, et al. Findings from home-based
HIV testing and facilitated linkage after scale-up of test and treat in rural
South Africa: young people still missing. HIV Med. 2019;20(10):704-8.
Iwuji CC, Orne-Gliemann J, Larmarange J, Balestre E, Thiebaut R, Tanser F,
Okesola N, Makowa T, Dreyer J, Herbst K, et al. Universal test and treat and
the HIV epidemic in rural South Africa: a phase 4, open-label, community
cluster randomised trial. Lancet HIV. 2018;5(3):e116-25.

Rees H, Chersich MF, Munthali RJ, Brumskine W, Palanee-Phillips T, Nkala
B, Ahmed K, Sebe M, Mabude Z, Nchabeleng M. HIV Incidence Among
Pregnant and Nonpregnant Women in the FACTS-001 Trial: Implications
for HIV Prevention, Especially PrEP Use. JAIDS J Acquir Immune Defic
Syndr. 2021,88(4):376-83.

Chimbindi N, Mthiyane N, Birdthistle I, Floyd S, McGrath N, Pillay D, Seeley
J,ZumaT, Dreyer J, Gareta D. Persistently high incidence of HIV and poor
service uptake in adolescent girls and young women in rural KwaZulu-
Natal, South Africa prior to DREAMS. PLoS One. 2018;13(10):0203193.
Mthiyane N, Harling G, Chimbindi N, Baisley K, Seeley J, Dreyer J, ZumaT,
Birdthistle |, Floyd S, McGrath N. Common mental disorders and HIV sta-
tus in the context of DREAMS among adolescent girls and young women
in rural KwaZulu-Natal. South Africa BMC Public Health. 2021;21(1):1-12.
Francis SC, Mthiyane TN, Baisley K, McHunu SL, Ferguson JB, Smit T,
Crucitti T, Gareta D, Dlamini S, Mutevedzi T, et al. Prevalence of sexually
transmitted infections among young people in South Africa: a nested
survey in a health and demographic surveillance site. PLoS Med.
2018;15(2):21002512.

Francis SC, Mthiyane TN, Baisley K, Mchunu SL, Ferguson JB, Smit T,
Crucitti T, Gareta D, Dlamini S, Mutevedzi T. Prevalence of sexually
transmitted infections among young people in South Africa: a nested
survey in a health and demographic surveillance site. PLoS Med.
2018;15(2):21002512.

Dave S, Peter T, Fogarty C, Karatzas N, Belinsky N, Pant Pai N. Which com-
munity-based HIV initiatives are effective in achieving UNAIDS 90-90-90
targets? A systematic review and meta-analysis of evidence (2007-2018).
PloS One. 2019;14(7):0219826.

Barnabas RV, Szpiro AA, van Rooyen H, Asiimwe S, Pillay D, Ware NC,
SchaafsmaTT, Krows ML, van Heerden A, Joseph P, et al. Community-
based antiretroviral therapy versus standard clinic-based services for HIV

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Page 10 of 10

in South Africa and Uganda (DO ART): a randomised trial. Lancet Glob
Health. 2020;8(10):21305-15.

Cluver LD, Orkin FM, Campeau L, Toska E, Webb D, Carlgvist A, Sherr L.
Improving lives by accelerating progress towards the UN Sustainable
Development Goals for adolescents living with HIV: a prospective cohort
study. Lancet Child Adolesc Health. 2019;3(4):245-54.

Bernays S, Tshuma M, Willis N, Mvududu K, Chikeya A, Mufuka J, Cowan F,
Mavhu W. Scaling up peer-led community-based differentiated support
for adolescents living with HIV: keeping the needs of youth peer support-
ers in mind to sustain success. J Int AIDS Soc. 2020;23(Suppl 5):e25570.
Grimsrud AT, Pike C, Bekker LG. The power of peers and community in the
continuum of HIV care. Lancet Glob Health. 2020;8(2):e167-8.

Pettifor A, Lippman SA, Gottert A, Suchindran CM, Selin A, Peacock D,
Maman S, Rebombo D, Twine R, Gomez-Olive FX, et al. Community
mobilization to modify harmful gender norms and reduce HIV risk: results
from a community cluster randomized trial in South Africa. J Int AIDS Soc.
2018;21(7):25134.

Mavhu W, Willis N, Mufuka J, Bernays S, Tshuma M, Mangenah C,
Maheswaran H, Mangezi W, Apollo T, Araya R, et al. Effect of a differenti-
ated service delivery model on virological failure in adolescents with HIV
in Zimbabwe (Zvandiri): a cluster-randomised controlled trial. Lancet
Glob Health. 2020;8(2):e264-75.

Kanters S, Park JJ, Chan K, Ford N, Forrest J, Thorlund K, Nachega JB, Mills
EJ. Use of peers to improve adherence to antiretroviral therapy: a global
network meta-analysis. J Int AIDS Soc. 2016;19(1):21141.

Baron D, Scorgie F, Ramskin L, Khoza N, Schutzman J, Stangl A, Harvey

S, Delany-Moretlwe S. team Es:“You talk about problems until you feel
free”: South African adolescent girls'and young women's narratives on
the value of HIV prevention peer support clubs. BMC Public Health.
2020;20(1):1016.

Krishnaratne S, Hensen B, Cordes J, Enstone J, Hargreaves JR. Interven-
tions to strengthen the HIV prevention cascade: a systematic review of
reviews. Lancet HIV. 2016;3(7):e307-317.

Shahmanesh M, Okesola N, Chimbindi N, Zuma T, Mdluli S, Mthiyane N,
Adeagbo O, Dreyer J, Herbst C, McGrath N, Harling G, Sherr L, Seeley J.
Thetha Nami: participatory development of a peer-navigator interven-
tion to deliver biosocial HIV prevention for adolescents and youth in

rural South Africa. BMC Public Health. 2021;21(1):1393. https://doi.org/10.
1186/512889-021-11399-z.

Gareta D, Baisley K, Mngomezulu T, Smit T, Khoza T, Nxumalo S, Dreyer

J, Dube S, Majozi N, Ording-Jesperson G. Cohort profile update: Africa
Centre Demographic Information System (ACDIS) and population-based
HIV survey. Int J Epidemiol. 2021;50(1):33.

Shahmanesh M, Okesola N, Chimbindi N, Zuma T, Mdluli S, Mthiyane N,
Adeagbo O, Dreyer J, Herbst C, McGrath N, et al. Thetha Nami: participa-
tory development of a peer-navigator intervention to deliver biosocial
HIV prevention for adolescents and youth in rural South Africa. BMC
Public Health. 2021;21(1):1393.

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)—a metadata-driven methodology and
workflow process for providing translational research informatics sup-
port. J Biomed Inform. 2009;42(2):377-81.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1186/s12889-021-11399-z
https://doi.org/10.1186/s12889-021-11399-z

	Isisekelo Sempilo study protocol for the effectiveness of HIV prevention embedded in sexual health with or without peer navigator support (Thetha Nami) to reduce prevalence of transmissible HIV amongst adolescents and young adults in rural KwaZulu-Natal: 
	Abstract 
	Background: 
	Methods: 
	Discussion: 
	Trial registration: 

	Background
	Objectives
	Methods
	Trial design

	Study setting and participants
	Interventions
	Enhanced Standard of Care (SOC) – clinic-based standard HIV prevention and treatment package
	Intervention 1 – Thetha Nami peer navigator support
	Intervention 2 – Isisekelo Sempilo with SRH

	Outcomes
	Primary outcomes
	Secondary outcomes

	Sample size
	Randomisation and assignment of intervention
	Eligibility screening and recruitment
	Referral to the clinic for symptoms and clinical events

	Data collection, management and analysis
	Follow-up for outcome ascertainment
	Data management
	Statistical analysis
	Adverse event reporting and management

	Process evaluation
	Ethics

	Discussion
	Acknowledgements
	References


