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Abstract

Human immunodeficiency virus prevention and testing
strategies among men who have sex with men in the UK: the
PANTHEON research programme including the SELPHI RCT
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Background: Rates of human immunodefciency virus diagnoses in United Kingdom men who have sex
with men were at a 10-year high in 2014; many recent infectons indicated ongoing transmission. There
was a need to increase testng rates, reduce late diagnosis and understand how to best allocate human
immunodefciency virus preventon resources.

Objective: We aimed to assess (1) the feasibility of human immunodefciency virus self-testng among
men who have sex with men, (2) whether the ofer of free human immunodeTfciency virus self-testng
resulted in earlier diagnosis of human immunodefciency virus in an online randomised controlled trial,
(3) the cost-efectveness of strategies for preventng human immunodefciency virus in men who have
sex with men, including free human immunodefciency virus self-testng.

Design:

1. We produced a systematc evidence map and conducted focus groups and interviews with men
who have sex with men and relevant stakeholders to identfy barriers and facilitators to human
immunodefciency virus self-testng.

2. We conducted an internet-based randomised controlled trial (a human immunodefciency virus
Self-testng Public Health Interventon to assess whether free human immunodefciency virus
self-testng with reminders results in earlier diagnosis of human immunodefciency virus compared
with standard of care.

3. We evaluated the cost-efectveness of human immunodefciency virus preventon strategies in
men who have sex with men in the United Kingdom using a simulaton model.

Data sources: Databases included MEDLINE, EMBASE, Global Health, Social Policy and Practce,
Psyclnfo, Health Management Informaton Consortum, EBSCO CINAHL Plus, Cochrane Library and
Web of Science.

Review methods: Searches combined key terms relatng to human immunodefciency virus with terms
related to self-testng. Data were manually extracted through a standard form and then entered into an
open-access relatonal map (HIVST.org).

Copyright © 2024 Sewell et al. This work was produced by Sewell et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publicaton distributed under the terms of the Creatve Commons Atributon CC BY 4.0 licence, which permits unrestricted use,
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Setting: Internet-based study conducted in England and Wales.

Participants: Partcipants were men (including trans men) and trans women aged = 16 years old,
resident in England or Wales, and not known to be human immunodeTfciency virus-positve, who had
ever had anal sex with a man. The qualitatve work also included human immunodefciency virus service
providers and commissioners.

Intervention: At baseline partcipants were randomised (randomisaton A) to the ofer of a single, free
baseline human immunodeTfciency virus self-test versus no free human immunodefciency virus self-
test (no baseline test). At 3 months, eligible partcipants from the baseline test group were randomised
(randomisaton B) to regular ofers of free human immunodefciency virus self-testng every 3 months
for up to 24 months (regular test) versus no ofer of free self-tests (no regular test).

Main outcome measure: The primary outcome for randomisaton A was a confrmed new human
immunodeTfciency virus diagnosis within 3 months of randomisaton (detecton of prevalent infectons,
binary outcome). The primary outcome for randomisaton B was the tme from randomisaton to

a confrmed new human immunodefciency virus diagnosis (detecton of incident infectons, tme-
to-event outcome).

Results: Focus groups (n = 47 men who have sex with men) and interviews (n = 18 key informants)
showed that human immunodeTfciency virus self-testng was a highly acceptable interventon for men
who have sex with men, with potental to reduce barriers related to convenience, stgma and privacy.

The Self-testng Public Health Interventon randomised controlled trial randomised 10,135 men

who have sex with men and trans women 3 : 2 to baseline test or no baseline test. There was no
signifcant diference at 3 months in confrmed new human immunodeTfciency virus diagnoses [p = 0.64,
19/6049 (0.3%) in baseline test vs. 15/4062 (0.4%) in no beseline test], but human immunodefciency
virus testng rates were higher in baseline test. Following the second randomisaton (n = 2308) to regular
test versus no regular test there was no signifcant diference between groups in confrmed human
immunodefciency virus diagnoses although there was a substantal increase in testng rate in regular
test versus no regular test with no reducton in sexually transmited infecton testng.

Modelling suggested that provision of oral tenofovir/emtricitabine pre-exposure prophylaxis increased
human immunodeTfciency virus testng, with ant-retroviral therapy initaton at diagnosis, and
reductons in the level of condom-less sex, that each played an important role in decreasing human
immunodeTfciency virus incidence among men who have sex with men, and that the current human
immunodefciency virus incidence would have been double what it is if any one of them had not
occurred. A combined substantal increase in human immunodeTfciency virus testng and pre-exposure
prophylaxis could avert 34% of infectons. However, at the current cost-efectveness threshold, a 16%
reducton in the cost of delivery of testng and pre-exposure prophylaxis would be required for this
scenario to ofer value for money.

Limitations: The decline in human immunodefciency virus incidence over the study period resulted

in under-powering of the trial. However, we recruited a large number of men at risk of human
immunodefciency virus. A further limitaton of the study is the low (but typical) completon rates of
surveys, which may have introduced bias into the analysis of the secondary end points, although not
the primary end point. Finally, the majority of the partcipants were white gay men, which may make our
results less generalisable.

Conclusions: Human immunodeTfciency virus self-testng is highly acceptable to men who have sex
with men with potental to increase frst and repeat human immunodefciency virus testng and broaden
testng optons, partcularly in among key sub-populatons at risk of human immunodefciency virus. The
trial did not demonstrate that self-testng increased human immunodefciency virus diagnoses linked to
care, but was underpowered to do so.
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Future work: Future research includes investgatng the role of marginalisaton based on ethnicity,
migraton status, sexual orientaton and educaton in making testng decisions, and how social exclusion
and health inequalites shape engagement with human immunodeTfciency virus self-testng.

Study registration: This study is registered as ISRCTN20312003.

Funding: This award was funded by the Natonal Insttute for Health and Care Research (NIHR)
Programme Grants for Applied Research Programme (NIHR award ref: RP-PG-1212-20006) and is
published in full in Programme Grants for Applied Research; Vol. 12, No. 8. See the NIHR Funding and
Awards website for further award informaton.

Copyright © 2024 Sewell et al. This work was produced by Sewell et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publicaton distributed under the terms of the Creatve Commons Atributon CC BY 4.0 licence, which permits unrestricted use,
distributon, reproducton and adaptaton in any medium and for any purpose provided that it is properly atributed. See: htps:/#/creatvecommons.org/licenses/by/4.0/. For
atributon the ttle, original author(s), the publicaton source — NIHR Journals Library, and the DOI of the publicaton must be cited.

vii






DOI: 10.3310/AYHE4598 Programme Grants for Applied Research 2024 Vol. 12 No. 8

Contents

List of tables xi
List of figures xiii
List of abbreviations XV
Plain language summary Xvii
Scientific summary Xix
Involvement of patients and public 1
Programme management 3
Synopsis 5
Research summary 5

Summary of alteratons to the programme 5
Settng the scene 5

Ongoing human immunodefciency virus transmission, low rates of testng
and late diagnosis in men who have sex with men and the trans

community in the United Kingdom 5

Evaluatng the cost-efectveness of human immunodefciency virus-preventon

interventon optons 6
Original aims, objectves and outputs 6

Outputs 7

Workstream 1: feasibility studies to increase understanding of accessibility
and feasibility of human immunodefciency virus self-testng among men
who have sex with men to inform the design and processes
for the randomised controlled trial in Workstream 2

Workstream 1: overview

Workstream 1: introducton

Workstream 1: research aims and objectves

Workstream 1: discussion 12
Workstream 2: randomised controlled trial to assess whether free availability
of human immunodefciency virus self-testng leads to earlier diagnosis

0O 00 O 00

of human immunodefciency virus infecton 12
Workstream 2: overview 12
Workstream 2: introducton 13
Workstream 2: research aims and objectves 13
Baseline characteristcs 15
Survey response rates 16
Human immunodefciency virus testng 17
Self-tests and linkage to care 18
Confrmed human immunodefciency virus diagnoses 18
Baseline characteristcs 19
Survey response rates 19
Human immunodefciency virus testng 19
Confrmed human immunodefciency virus diagnoses 19
Workstream 2: discussion 25

Copyright © 2024 Sewell et al. This work was produced by Sewell et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publicaton distributed under the terms of the Creatve Commons Atributon CC BY 4.0 licence, which permits unrestricted use,
distributon, reproducton and adaptaton in any medium and for any purpose provided that it is properly atributed. See: htps:/#/creatvecommons.org/licenses/by/4.0/. For
atributon the ttle, original author(s), the publicaton source — NIHR Journals Library, and the DOI of the publicaton must be cited.



CONTENTS

Workstream 3: modelling, cost analysis and economic evaluaton to assess
cost-efectveness of strategies for human immunodefciency virus
preventon in men who have sex with men in the United Kingdom
Workstream 3: overview
Workstream 3: introducton
Workstream 3: research aims and objectves
Work package 3: discussion
Conclusion
Summary of the programme
Refectons on the successes and limitatons of the programme
Conclusions from the whole programme
Recommendatons for future research
Implicatons for practce

Additional information

References

NIHR Journals Library www.journalslibrary.nihr.ac.uk

26
26
26
27
31
31
32
32
33
33
34

35

41



DOI: 10.3310/AYHE4598 Programme Grants for Applied Research 2024 Vol. 12 No. 8

List of tables

TABLE 1 Baseline characteristcs (randomisaton A) 17
TABLE 2 Outcome measures at 3 months 18

TABLE 3 Overall acceptance and uptake of kits afer randomisaton
into randomisaton B in the RT arm 20

Copyright © 2024 Sewell et al. This work was produced by Sewell et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publicaton distributed under the terms of the Creatve Commons Atributon CC BY 4.0 licence, which permits unrestricted use,
distributon, reproducton and adaptaton in any medium and for any purpose provided that it is properly atributed. See: htps:/#/creatvecommons.org/licenses/by/4.0/. For
atributon the ttle, original author(s), the publicaton source — NIHR Journals Library, and the DOI of the publicaton must be cited.

Xi






DOI: 10.3310/AYHE4598 Programme Grants for Applied Research 2024 Vol. 12 No. 8

List of figures

FIGURE 1 Diagram depictng the PANTHEON programme and its inter-relatonships
FIGURE 2 Flow chart of the randomisaton process for the SELPHI RCT
FIGURE 3 Consolidated Standards of Reportng Trials diagram for randomisaton A

FIGURE 4 Kaplan—Meier plot of tme to confrmed HIV diagnosis
in randomisaton B (n =2308)

FIGURE 5 Groups of testers in SELPHI RCT

Copyright © 2024 Sewell et al. This work was produced by Sewell et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publicaton distributed under the terms of the Creatve Commons Atributon CC BY 4.0 licence, which permits unrestricted use,
distributon, reproducton and adaptaton in any medium and for any purpose provided that it is properly atributed. See: htps:/#/creatvecommons.org/licenses/by/4.0/. For

atributon the ttle, original author(s), the publicaton source — NIHR Journals Library, and the DOI of the publicaton must be cited.

14

16

21

22

xiii






DOI: 10.3310/AYHE4598

List of abbreviations

ART
AURAH2

BT
CAG
CAI
CAS
CD4
CLS
CMG
COM-B

DoH
EPR
FGD
FSW
GRADE

GUM
HARS

HIV
HIVSS
HIVST
HIVSTI
IPV

Copyright © 2024 Sewell et al. This work was produced by Sewell et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publicaton distributed under the terms of the Creatve Commons Atributon CC BY 4.0 licence, which permits unrestricted use,
distributon, reproducton and adaptaton in any medium and for any purpose provided that it is properly atributed. See: htps:/#/creatvecommons.org/licenses/by/4.0/. For

antretroviral treatment

Atttudes to and Understanding
Risk of Acquisiton of HIV

baseline test

Community Advisory Group
condom-less anal intercourse
condom-less anal sex

cluster of diferentaton 4
condom-less sex

Core Management Group

capability, opportunity,
motvaton, behaviour

Department of Health
electronic patent record
focus-group discussion
female sex workers

Grading of Recommendatons,
Assessment, Development and
Evaluatons

genito-urinary medicine

Natonal HIV and AIDS
reportng system

human immunodefciency virus
HIV self-sampling

HIV self-testng

HIV and STI

intmate partner violence

IRR
MSM
NAM
nBT
NIHR

nRT

PE

PEP

PI
PLWH
PPI
PreP
PROUD

PY
RCT
RT
SELPHI

STI
TMG
UKHSA

WHO
WS

Programme Grants for Applied Research 2024 Vol. 12 No. 8

incidence rate rato

men who have sex with men
Natonal AIDS Map

no baseline test

Natonal Insttute for Health
and Care Research

no regular test

process evaluaton
post-exposure prophylaxis
principal investgator

person living with HIV

patent and public involvement
pre-exposure prophylaxis

pre-exposure prophylaxis to
prevent the acquisiton of HIV-
1 infecton

person years
randomised controlled trial
regular test

a HIV Self-testng Public Health
Interventon

sexually transmited infecton
Trial Management Group

United Kingdom Health
Security Agency

World Health Organizaton

workstream

atributon the ttle, original author(s), the publicaton source — NIHR Journals Library, and the DOI of the publicaton must be cited.

XV






DOI: 10.3310/AYHE4598 Programme Grants for Applied Research 2024 Vol. 12 No. 8

Plain language summary

Background

In 2014, new human immunodefciency virus diagnoses among gay men in the United Kingdom were
increasing year on year. New ways of testng for human immunodeTfciency virus, such as self-testng
(whereby a person can do the test themselves without a health worker there and then read the result
within 15 minutes) had been developed, but it was not known whether ofering self-testng would
increase the number of new human immunodefciency virus diagnoses in gay men.

Methods

We did an internet trial to see whether giving gay men a free human immunodeTfciency virus self-testng
kit would increase the number diagnosed with human immunodeTfciency virus compared to not being
given a free human immunodefciency virus self-testng kit. We also looked at whether regular provision
of human immunodefciency virus self-testng kits every 3 months over a 2-year period would allow a
more prompt diagnosis among those who got a new human immunodefciency virus infecton. Finally,
we looked at value for money of providing free human immunodefciency virus self-testng and other
interventons including pre-exposure prophylaxis and early human immunodefciency virus treatment (at
the point of diagnosis), to prevent human immunodefciency virus infecton.

Results

The ease and privacy of human immunodefciency virus self-testng meant that it was an acceptable way
of testng for men who have sex with men. Over 10,000 men who have sex with men and trans people
took part in the trial but there was no diference afer 3 months in the number of gay men who were
newly diagnosed with human immunodefciency virus who had been provided with a free self-test kit
compared to the group that had not.

We found that a combinaton of human immunodeTfciency virus-preventon interventons including

an increase in human immunodefciency virus testng, pre-exposure prophylaxis, early human
immunodeTfciency virus treatment at the point of diagnosis, and a reducton in the levels of condom-less
sex each played an important role in decreasing human immunodefciency virus incidence among men
who have sex with men.

Conclusions

Human immunodeTfciency virus self-testng was acceptable to men who have sex with men. Although
human immunodefciency virus self-testng increased how ofen men who have sex with men tested, it
did not increase human immunodefciency virus diagnosis.
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Scientific summary

Background

In 2014, the number of newly human immunodefciency virus (HIV) diagnosed men who have sex with
men (MSM) was at an all-tme high and the 3000 new infectons/year were a signifcant cost to the
NHS, accruing £1 billion in future costs every year. Approximately 25% of all HIV-positve MSM were
unaware of their infecton and disproportonately contributed to onward transmission (between 60%
and 80% of transmissions) and late presentatons, with greatly increased risk of death. Uptake and
frequency of HIV testng among MSM in 2014 was low. Innovatve strategies, such as HIV self-testng
(HIVST), which, due to associated confdentality and convenience, could increase inital and repeat
testng rates and diagnosis, had not been evaluated. It was also unclear whether other HIV preventon
initatves in additon to self-testng could ofer value for money. In practce, assessing the cost-
efectveness of a range of preventon interventons required modelling.

Aims and objectives

Our aim was to assess the acceptability, eFectveness and cost-efectveness of HIVST, and to examine
the best economic value of a wider set of HIV preventon initatves.

Main research questions
For MSM in the UK:

1. Does provision of free HIVST result in the earlier diagnosis of HIV infecton?
2. Which HIV preventon initatves are most cost-efectve?

Specific objectives
Workstream 1: feasibility

= To identfy the most up-to-date evidence of HIVST among MSM (systematc review and systematc
mapping process).

= To increase understanding of accessibility and feasibility of HIVST among MSM and identfy barriers
and facilitators to HIVST in a range of models and contexts (focus groups and interviews).

= To explore how those utlising self-tests experience HIVST and the implicatons for further
interventon development and scale-up.

= To explore how the HIV Self-testng Public Health Interventon (SELPHI) interventon might be
experienced by and the pathways to impact on behaviour for diferent groups of randomised
controlled trial (RCT) partcipants.

< To develop and undertake a process evaluaton to assess what worked well about the RCT
interventon and for whom.

Workstream 2: intervention

= To assess whether free self-testng for HIV with reminders to test results in earlier diagnosis of HIV
infecton compared with standard of care through an internet-based, randomised trial (SELPHI).

Copyright © 2024 Sewell et al. This work was produced by Sewell et al. under the terms of a commissioning contract issued by the Secretary of State for Health
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= To explore testng pathways, practces, efects and perspectves on self-testng through qualitatve
interviews, including in key groups (Asian, black and Latn American MSM and trans people).

Workstream 3: modelling and economic evaluation

= To estmate HIV incidence and predictors and describe risk behaviours in HIV-negatve MSM at the
tme of HIV infecton and afer diagnosis through a web-based longitudinal cohort study to provide
key parameters for the cost-efectveness model.

= To identfy efFcacious existng HIV preventon strategies in MSM from high-income countries
(systematc review).

= To estmate the cost of health care for people diagnosed with HIV living in England and Wales.

= To model the cost-efectveness of HIV preventon strategies, including HIV testng interventons,
using a simulaton model to determine the cost-efectveness (from an NHS perspectve with
outcomes as quality-adjusted life-years) of strategies for preventng HIV transmission, alone and
in combinaton.

Methods
We divided the programme into three workstreams that were undertaken between 2015 and 2021.

Workstream 1: feasibility

Study 1A: we conducted a systematc mapping process from which the outputs were used to populate
the HIV self-testng and research policy hub website HIVST.org. We collaborated with the World Health
Organizaton (WHO) on four systematc reviews to provide the foundaton for the updated WHO Global
Guidelines on HIVST, which was launched in December 2019.

Study 1B: we undertook six focus-group discussions (FGDs) with MSM to increase understanding of
accessibility and feasibility of HIV self-testhg among MSM and identfy barriers and facilitators in a
range of models and contexts to inform development of the interventon.

Eighteen key informant interviews were conducted with service providers and commissioners to explore
similar themes as the MSM FGD.

Study 1C: development of manual and materials to promote and support the interventons in the RCT
and RCT study website design.

Study 1D: we undertook a process evaluaton to examine the implementaton of the planned interventon
in the SELPHI RCT. The process evaluaton explored the mechanisms of impact, and contextual factors
that afect impact and potental normalisaton of the interventon with the target populaton.

Workstream 2: intervention

Study 2A: building on the work from workstream (WS) 1 to inform the design of the trial and
interventon, we undertook a RCT to assess whether ofering free HIVST kits via the internet increased
the rate of HIV diagnosis in MSM and trans people with linkage to clinical care. The trial aimed to enrol
10,000 HIV-negatve partcipants, age > 16 years, resident in England or Wales, who were willing to
provide name, date of birth and a valid e-mail address and who gave consent to linkage with surveillance
and clinical databases. Online advertsing was used to recruit men potentally interested in HIVST
through the geo-locaton social-sexual networking applicatons (apps) (Grindr, Growlr, Scruf and Hornet)
as well as targeted Facebook advertsing.

In a two-stage randomisaton process, partcipants were frst randomised (3 : 2) to receive a free
baseline HIVST or no free baseline HIVST (randomisaton A). At 3 months, partcipants allocated to
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receive a baseline HIVST were subsequently randomised (1 : 1) to receive the ofer of regular (every 3
months) free HIVST, with testng reminders, versus no such ofer (randomisaton B) if they met further
eligibility criteria. The primary outcome for randomisaton A was a confrmed new HIV diagnosis within
3 months of randomisaton (detecton of prevalent infectons, binary outcome). The primary outcome
for randomisaton B was the tme from randomisaton to a confrmed new HIV diagnosis (detecton of
incident infectons, tme-to-event outcome). The primary analyses compared the randomised groups as
allocated (intenton to treat). New HIV diagnoses were principally identfed through linkage to natonal
HIV surveillance databases maintained by the UK Health Security Agency (UKHSA). During the pilot
phase, we conducted a mixed-methods study to assess trial feasibility and interventon acceptability
using quanttatve data from advertsing sources and RCT surveys alongside qualitatve data from a
nested substudy.

Study 2B: as part of the extensive qualitatve work in WS2, we conducted a series of face-to-face

and remote interviews with MSM and trans people partcipatng in SELPHI (from both interventon
arms) to examine experiences of those utlising HIVST and the implicatons for further interventon
development and scale-up. We focused on interviewing specifc groups of partcipants who may have
unique experiences with HIVST, including trans people, and MSM from Asian, black and Latn American
backgrounds and a small group of MSM who reported harm from the study.

Workstream 3: modelling and economic evaluation

Study 3A: we conducted a 3-year web-based longitudinal prospectve cohort study in MSM, the
Atttudes to and UnderstandingRisk of Acquisiton of HIV (AURAH2) study, which used 4-monthly online
guestonnaires to collect informaton on HIV status, HIV testng history, recent sexual behaviour, health
and lifestyle factors and sexually transmited infecton (STI) diagnoses from 2015 to 2018. We linked

all AURAH2 study partcipants data to the natonal HIV surveillance database managed by UKHSA
(previously called Public Health England tll October 2021).

Study 3B: to inform the cost-eFectveness modelling, we undertook a systematc review of HIV
preventon strategies for MSM among high-income setngs using published studies from 2012 up untl
2021. The systematc review identfed and described studies evaluatng the efcacy or efectveness
of behavioural HIV-preventon interventons for reducing HIV incidence among MSM in high-income
countries.

Study 3C: to beter understand the cost-efectveness of preventng HIV infecton, we estmated the
healthcare costs of people diagnosed with HIV living in England and Wales using data from a large
English HIV treatment centre’s electronic patent record system which was combined with Natonal
Reference Costs for England to estmate the frequency of hospital atendances (including inpatent
episodes, day-case visits and outpatent visits) and costs.

Study 3D: fnally we developed an existng individual-based stochastc model that simulates the UK
populaton of MSM from the start of the epidemic, tracking detailed levels of condom-less anal sex with
long-term and casual partners and hence risk of HIV acquisiton. The Synthesis model was calibrated
using longitudinal paterns of condom-less sex, partcularly around the tme of HIV infecton, changes

in risk behaviour as a result of receiving a diagnosis of HIV in MSM, and the proporton of men likely

to have been infected by a long-term partner, so that the cost-efectveness of all relevant preventon
actvites could be estmated.

Results

Workstream 1: feasibility
The systematc map consolidated all emerging evidence related to HIVST and populated HIVST.org
by systematcally searching databases and the abstracts of fve conferences from 2006, with monthly
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automated database searches untl June 2019. We conducted four systematc reviews using the results
from the systematc map to identfy eligible studies for each review. The main review was a meta-
analysis of RCT data relatng to key populatons that compared the efects of HIVST with standard

HIV testng. It demonstrated that HIVST was safe and increased testng uptake, frequency and yield of
positve results for MSM and trans people without negatve efects on linkage to HIV care, STI testng,
condom use or social harm for MSM and trans people.

The FGDs showed that HIVST was a widely acceptable interventon. MSM reported that HIVST

reduced barriers related to convenience, stgma and privacy concerns and that HIVST facilitated more
frequent testng, with the potental to reduce STI screening frequency. Interviews with key informants
demonstrated the value of the increased choice that HIVST provides but highlighted the need to provide
direct pathways into standard testng services and HIV care.

Workstream 2: intervention

An internet-based, open-label, randomised trial was developed informed by the feasibility work in WS1.
The mixed-methods study evaluatng the pilot phase of the RCT demonstrated that recruitng to the
RCT was feasible, that the interventon was acceptable to partcipants and the kit had high reported
usability.

In total 10,111 men were randomized, 6049 to a free HIV self-test at baseline (BT), and 4062 to no
baseline test (NBT). Results from randomisaton A demonstrated that of those randomised to a free HIV
self-test at baseline, 73.5% reported using the HIVST kit. There were 34 new HIV diagnoses across both
arms of the study (19 in BT and 15 in nBT) and, of those newly diagnosed, a large proporton had not
tested for HIV in the previous 12 months. There was no signifcant diference between arms at 3 months
in confrmed new HIV diagnoses that had linked to care (the primary outcome of the trial). Partcipants
randomised to BT were more likely to self-report testng for HIV in the 3 months afer enrolment than
nBT [BT 4368/4511 (97%) vs. nBT 670/1574 (43%)].

In randomisaton B, 2308 men were randomised, 1161 to the ofer of regular (3-monthly) HIVST [regular
test (RT)] and 1147 to no regular HIVST ofer (nRT). Men in RT were much more likely to HIV test in each
3-month period compared with men in NRT. As expected, survey completon rates decreased over tme
and ranged from 47% to 4%. However, there was no signifcant diference in confrmed HIV diagnoses
between arms [RT 10/1161 (0.9%) vs. nRT 8/1147 (0.7%)]. There were also no statstcal diferences in
STI testng, STI diagnoses, or reported CAl between the groups.

HIVST facilitated more frequent testng, with the potental to reduce STI screening frequency.

Our mixed-methods substudy which interviewed trans people, and also used trial data, demonstrated
that HIVST increased testng uptake and frequency by three tmes compared with standard care. Trans
people reported HIVST benefts included increased autonomy, privacy, convenience and the avoidance
of healthcare providers perceived to be discriminatory and services that increased gender dysphoria.
The study of Asian, black and Latn American MSM showed that these groups were ofen excluded from
lesbian gay bisexual trans queer + social environments because of their ethnicity. This had a potental
downstream impact constraining the development of testng norms drawn from community and society.
In additon, MSM from ethnic minority backgrounds sometmes had difculty accessing bricks-and-
mortar sexual health services, which HIVST mitgated.

The study of harms arising in the RCT found that these were very uncommon (reported by 1-2%). Harms
were transient and most resolved without requiring interventon.

Workstream 3: modelling and economic evaluation

The AURAH2 study recruited 1167 MSM into the baseline study, of whom 622 joined the online
component and were followed up over 3 years. In line with natonal data, the study demonstrated that
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there had been a substantal decline in HIV incidence among MSM over the study period and that
factors associated with incident HIV were injectng drug use, chemsex and high-risk sexual behaviour.
Results from the study also showed that pre-exposure prophylaxis (PrEP) awareness and use increased
substantally over the study period.

The systematc review of HIV preventon strategies among MSM in high-income countries identfed 36
original papers, which were included in the review. Overall, PrEP was identfed as the most efectve
interventon for reducing HIV incidence.

The cost of caring for people with diagnosed HIV infecton using routnely collected data in combinaton
with informaton on natonal unit costs was estmated to be £522 per quarter, excluding the costs of
antretroviral treatment. Outpatent visits accounted for most of the hospital actvity, and for total

costs. A higher quarterly cost was associated with being a new patent and having a low cluster of
diferentaton 4 count category, followed by current viral non-suppression or previous virological failure.

Results from the model-based economic evaluaton showed that combinaton preventon, including a
PrEP strategy, played a major role in the reducton in HIV incidence observed so far in the UK among
MSM. Contnuaton of current actvites may allow achievement of virtual HIV eliminaton among MSM
in the UK and our modelling suggests they are likely to be cost-efectve actvites according to standard
UK norms.

Future steps

Further work should aim to support the roll-out of HIVST at a natonal level to help address inequalites
in access to HIV testng services that are experienced in partcular by marginalised groups of MSM.

Conclusion

Human immunodeTfciency virus self-testng is an acceptable and feasible HIV preventon tool for MSM
and trans people. Although HIVST broadens the optons for testng, and increases testng regularity, the
trial results did not demonstrate that HIVST increased rates of HIV diagnosis. This likely refects major
natonal declines in HIV infectons in MSM in the UK, which occurred aFfer the study was planned and
meant the study was not sufciently powered to detect a diference. There were also no statstcal
diferences in STI testng, STI diagnoses, or reported CAl between the groups. The cost-efectveness
evaluaton found that strategies to increase the demand for HIV testng and condom and PrEP use are
likely to substantally improve health outcomes. A reducton in the cost of delivery of HIV testng and
PrEP is necessary in order to provide value for money.

Trial registration

This study is registered as ISRCTN20312003.
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Involvement of patients and public

he most successful responses to human immunodefciency virus (HIV) in the UK have been
community-led and/or involved collaboratons with the people most directly afected. Even 40 years
into the epidemic, men who have sex with men (MSM) remain at the highest risk for reasons that
are complex, but which are likely to stll be related to a degree of social marginalisaton. While new
strategies have been proven in clinical studies to dramatcally reduce the risk of HIV transmission,
these have yet to be integrated into routne healthcare optons and our research proposed to nd the
most cost-eFectve ways to do this. This programme of research specifcally aimed to not only include
community advocates but for them to play a central role in the development and oversight of all aspects
of the research. Therefore, the HIV and MSM community were included in the core team for all studies
in the programme, and budget was included to support this.

Patent and public involvement (PPI) representatves from HIV i-Base, Natonal AIDS Map (NAM) and
other organisatons were co-applicants and also part of the Programme Management Group (PMG)

and the Trial Management Group (TMG). Additonal PPl members were recruited through adverts on
relevant networks such as the Community Advisory Board and through existng partnerships with the
HIV community. This led to the establishment of a study-specifc Community Advisory Group (CAG) in
July 2016, which was co-chaired by the two co-applicant PPl members and consists of academics with
extensive experience of working with service users and the voluntary sector. There were 28 members of
the CAG who were either linked to organisatons working in the feld of HIV, aFliated to the UK CAB,
or individual partcipants in the Pre-exposure prophylaxis to prevent the acquisiton of HIV-1 infecton
(PROUD) pre-exposure prophylaxis (PrEP) trial. The group met quarterly and produced a PPI strategy,
which can be found on the HIV Self-testng Public Health Interventon (SELPHI) website (www.selphi.
org). The strategy was discussed at the monthly TMG meetngs and, to ensure implementaton, there
was a standing PPI agenda item on the SELPHI TMG. The CAG co-chairs atended each TMG meetng
and raised potental PPI actvites in additon to completng a template from the start to the end of each
PPI actvity to assess impact.

Key areas of the methodology that PPI informed are listed as follows: the development of the

trial design, protocol, partcipant informaton and consent materials, impact assessments, surveys,
recruitment strategy, advertsing materials and difusion of informaton to trial partcipants. The CAG
was consulted regarding the content and format of study materials aimed at partcipants to ensure
that they were understandable and accessible, notably establishing a simplifed language style for the
partcipant informaton sheets. Following PPI feedback, documents were amended as suggested in
readiness for submission for the relevant ethics approval.

In additon, the group suggested the expansion of SELPHI study entry criteria to include trans women,
even though the original grant was limited to gay and bisexual men (including trans men). The change
was driven by the lack of specifc research and access for trans women and the precedent of broader
inclusion in other preventon studies (e.g. with PrEP). This resulted in the producton of novel evidence
relatng to research in the trans populaton and multple publicatons. A trans researcher was also
employed to inform the trans qualitatve work.

Another key area where our PPI group were invaluable was the disseminaton of research progress and
study outputs. The PPI co-applicants and co-chairs of the CAG collaborated with the research team to

produce regular updates that were shared on the study website (www.selphi.org) as well as community
websites, such as Natonal AIDS Map (NAM) and HIV i-base; they also contributed to writng academic
outputs, conference presentatons and this report.

Upon refecton, PPl input was incredibly valuable throughout the programme of research. A partcular
success was the integraton of PPl actvites at the pre-applicaton stage of the grant, which meant that
their input was signifcant throughout, and that they worked as an integral part of the research team.
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Programme management

Programme Steering Commitee oversaw the entre programme. The Programme Steering
Commitee with an independent chair met annually from 2014 through to 2019 and included
members with expertse in PPI, HIV, health services research and biostatstcs. The programme was
managed by a day-to-day Core Management Group (CMG), a Steering Group and a PPl Advisory Group
(Figure 1). The principal investgator (PI) had overall responsibility for the successful delivery of the
programme of research. The CMG were responsible for programme management ensuring that all stages
of the project were completed in a tmely manner and met 2-weekly for the duraton of the project.
Each workstream was managed by an expert WS lead(s) linked to the CMG by the PI, who sat on all
WS groups. A TMG oversaw implementaton and conduct of the trial linking with the WS1 team on
qualitatve inputs. The TMG met monthly, and others joined according to stage of development. Two PPI
representatves atended these meetngs. The frequency of meetngs of each WP group varied according
to stage of the project and need.

Programme Steering Committee
Independent Chair plus 3 independent members

Core Management Group
AR (P1) AP(Co-PI), FL, SMc,
DD, FB, SC
v v v
Social Sciences Team Trial Management Group Cost-effectiveness Team
FB & PW (co-leads), AR, CW, SMc, AR (co-leads), DD, AP, LM, FL, AP (lead) AM, AR, FL,VC
plus research staff RP,RT plus research staff

| , !

Study 3a: web-based

Study la:

. Study 2a: SELPHI itudi |
1
reviews \ Y )
( 3
) Study 3b: systematic
- N Study 1c: process Stug\)//azll?ézro?ess review of prevention  (—
Key: AR (Alison Rodger), AP evaluation: RCT e :th interventions
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FIGURE 1 Diagram depictng the PANTHEON programme and its inter-relatonships.
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Synopsis

Research summary

The research programme was undertaken from March 2015 to February 2021. Our original proposal
stated that the PANTHEON programme of research would include three linked WSs that aimed:

1. tounderstand barriers and facilitators among MSM in order to optmise accessibility and feasibility
of HIV self-sampling (HIVSS) and self-testng interventons

2. to conduct a randomised controlled trial (RCT) in MSM to assess whether the ofer of free self-
testng with reminders leads to earlier diagnosis of HIV infecton compared with standard of care for
testng

3. toassess the cost-efectveness of HIV preventon strategies, including HIV self-testng (HIVST),
individually and in combinaton, to prevent HIV in MSM.

Summary of alterations to the programme
Over the 6 years of our programme of applied research, we completed all planned work. We modifed
certain aspects the programme as follows:

1. extended the process evaluaton (PE) to cover not just the inital phase of the RCT (WS1), but the
whole trial to provide more in-depth interpretaton of outcomes and to assess what works well
about the interventon and for whom

2. extended the follow-up tme of the trial (WS2) in a no-cost extension to achieve 2 years follow-up
of all partcipants in randomisaton B

3. expanded the qualitatve work in WS2 to contextualise trial quanttatve data in key populatons
to allow maximal impact and beneft from HIVST; the groups that we conducted further qualitatve
work with were (i) trans people, (ii) Asian, black and Latn American MSM and (iii) those who
reported any harms arising from the RCT

4. estmated the healthcare costs of caring for people diagnosed with HIV using data from a single
English HIV treatment centre instead of linking to natonal Hospital Episode Statstcs.

Setting the scene

Ongoing human immunodeficiency virus transmission, low rates of testing

and late diagnosis in men who have sex with men and the trans

community in the United Kingdom

In 2014 the HIV epidemic in MSM contnued to grow, with 3000 new infectons occurring per year
despite intensive preventon eforts.12 This was probably due to modest increases in condom-less anal
intercourse (CAl) among MSM since the late-1990s, coincident with realisaton of the health benefts
of antretroviral treatment (ART)3 and as HIV infecton was seen as less of a threat to health.® This
was also against a background from 2011 of HIV-positve people being shown to be dramatcally less
infectous if using efectve ART.®

Uptake and frequency of HIV testng among MSM in the UK remained low (estmated 30% never tested,
75% not in past year).” Approximately 25% of HIV-positve MSM were unaware of their HIV infecton
and disproportonately contributed to onward transmission (60—80% of new HIV transmissions come
from people not diagnosed) as well as presentng late with consequent increased risk of death.®® An
estmated 14% of diagnoses made in MSM in the UK were diagnosed late in the course of their HIV
infecton with advanced immunodefciency.'©
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Additonally there were no reliable data on HIV prevalence, incidence or HIV testng among trans women
or trans men in the UK in the UK as historically gender identty had only been captured as male or female,
although the UK Health Security Agency (formerly Public Health England) were expanding this categorisaton.

While most HIV tests were conducted in genito-urinary medicine (GUM) clinics,'* some initatves had
ofered HIVSS, which involves an individual taking their own blood sample, which they post back to the
relevant laboratory for testng, and they are subsequently contacted with the result. A further approach
was to ofer HIVST where the person not only takes the sample but also immediately processes it
themselves, so only they are aware of the result. The potental advantage of the self-testng method was
that the associated privacy and convenience could increase inital and repeat testng rates and therefore
diagnosis. Self-testng was made illegal in the UK in 1992 because of concern, among other factors, that
a person could discover they had HIV without ready access to counselling, which may lead to distress or
self-harm. With the new climate that efectve ART had engendered, the Department of Health (DoH)
announced that HIVST would become legal from April 2014, meaning that an immediate assessment

of the feasibility, efFcacy and cost-efectveness of providing this technology free to MSM through the
NHS was required. Despite theoretcal potental, there was an absence of evidence on the potental
impacts of self-testng approaches,*? and limited qualitatve data to inform how such interventons
would be perceived, used and experienced among MSM.

Evaluating the cost-effectiveness of human immunodeficiency virus-prevention

intervention options

In additon to increasing HIV testng, other HIV preventon strategies in additon to self-testng include
PrEP (where high-risk HIV-negatve people take HIV drugs regularly to prevent infecton), immediate
treatment for all people with diagnosed HIV (not standard of care at the tme this programme was
planned), behaviour-change interventons and interventons prioritsing partner notfcaton of newly
diagnosed cases. However, it was unclear which ofered the greatest beneft for cost. Most of the
relevant existng cost-efectveness studies were either non-UK focused and/or excluded MSM. A
search of PubMed and the NHS Economic Evaluaton Database identfed only one directly relevant
study published in the 5 years preceding 2014.13

In practce, assessing the cost-efectveness of a range of preventon interventons can only be achieved
by modelling, by synthesising the relevant evidence in order to quantfy the long-term impact of reduced
HIV populaton spread. A key part of our proposal was that a ‘comprehensive’ assessment of all relevant
preventon actvites using a single model would allow preventon actvites, singly and combined, to be
compared in a coherent and consistent manner. This was done by adaptng our existng individual-based
simulaton model, which had already been used to explain why the incidence of HIV in MSM had been
increasing in the UK despite the increase in ART coverage.! The model simulates the UK populaton of
MSM from the start of the HIV epidemic, tracking in detail levels of condom-less anal sex (CAS) with
long-term and casual partners, risk of HIV acquisiton, ART use and risk of HIV disease progression.t

Original aims, objectives and outputs

The overarching aim of this research was to reduce HIV incidence among MSM by determining the most
cost-efectve HIV preventon and testng policies and work with policy-makers to ensure their adopton.

Our main research questons were to address for MSM in the UK:

1. Does provision of free HIVST increase rates of diagnosis?
2. Which HIV preventon initatves for reducing HIV incidence are most cost-efectve?
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To answer these research questons, we developed three inter-related WSs composed of a series of
studies to meet each WS objectves (see Figure 1):

< WSI1 - to increase understanding of accessibility and feasibility of HIVSS and self-testng among

MSM, while collatng evidence about ideal interventon designs. This WS directly informed the design
and processes for the RCT in WS2.

Study 1A: systematc mapping and systematc review to identfy most up to date evidence on
HIVSS in MSM.

Study 1B: focus groups and interviews with MSM and HIV preventon and testng service
providers to identfy barriers and facilitators to HIVSS and self-testng in a range of models

and contexts.

Study 1C: process evaluaton to assess the interventons in the RCT, including the feasibility and
acceptability in the internal SELPHI pilot.

WS2 — to conduct an internet-based, randomised controlled trial with a two-stage randomisaton
process, to assess whether free self-testng for HIV with reminders to test results in earlier diagnosis
of HIV infecton compared with standard of care.

Study 2A: randomised control trial — the SELPHI study (Self-testng Public Health Interventon).
Study 2B: qualitatve interview study with men from diferent arms of the trial to explore testng
pathways, practces and efects, to gain a deeper understanding of perspectves on self-sampling
and self-testng.

Study 2C: trans substudy investgatng uptake and acceptability of HIVST.

Study 2D: Asian, black and Latn American substudy exploring testng barriers and HIVST's
potental role.

Study 2E: HIVST harms qualitatve study.

WS3 — to assess the cost-efectveness of strategies for preventng HIV in MSM, including
free-self-testng.

o Study 3A: web-based, observatonal, longitudinal, cohort study of HIV-negatve (at the tme of

recruitment) MSM to assess predictors of HIV incidence and changes in risk behaviours over tme
and afer HIV diagnosis. This study would provide key parameters for the cost-efectveness model
in Study 3C.

Study 3B: systematc review to identfy HIV preventon strategies in MSM from

high-income countries.

Study 3C: economic evaluaton to characterise costs of being diagnosed with HIV in the UK.
Study 3D: modelling the cost-efectveness of HIV preventon strategies, including HIVST,

using a simulaton model to determine the cost-eFectveness (from an NHS perspectve with
outcomes as quality-adjusted life-years) of strategies for preventng HIV transmission, alone and

in combinaton.

Outputs
The overall primary antcipated outputs were to provide:

1.

2.

an estmate from a RCT of the efectveness of ofering free self-testng for HIV, with reminders to
test, in increasing HIV diagnosis compared to standard of care.

a comprehensive evaluaton of the cost-efectveness of combinatons of potental HIV preventon
strategies.
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Workstream 1: feasibility studies to increase understanding of accessibility
and feasibility of human immunodeficiency virus self-testing among men
who have sex with men to inform the design and processes

for the randomised controlled trial in Workstream 2

Workstream 1: overview

The main objectve of this WS was to consolidate the existng evidence on HIVST and gain an
understanding of the values and preferences, and the potental barriers, relatng to HIVST among

MSM and trans people in England and Wales. This inital work would directly feed into the design and
implementaton of the RCT planned in WS2. To consolidate the existng evidence on HIVST we planned
to undertake a series of systematc reviews and produce a systematc map, in collaboraton with the
World Health Organizaton (WHO), in order to update HIVST policies and guidance. Simultaneously we
ran focus groups and interviews with key stakeholders, including MSM and healthcare professionals,

to gain insight into the relatvely new concept of HIVST, using the COM-B (capability, opportunity,
motvaton, behaviour) framework for understanding behaviour.** A further objectve was to develop
and undertake a process evaluaton to assess the feasibility and acceptability of the interventon (HIVST)
used in the RCT in WS2, including using data from the pilot phase of the study.

Workstream 1: introduction

With pending legalisaton of HIVST in 2014, individuals would soon have the ability to perform
unsupervised a rapid diagnostc test at home. This innovaton was not without complicatons; in
partcular, there were no means to ensure that those with a reactve result presented for care or support
and that self-test kits were used free from coercion or violence. Additonally, the impact of self-testng
on risk behaviours, other sexually transmited infectons (STIs), and engagement in HIV and STI
preventon initatve was unclear.

Workstream 1: research aims and objectives

Aims
To understand barriers and facilitators among MSM in order to optmise accessibility and feasibility of a
HIVST interventon. This directly informed design and processes for the RCT proposed in WS2.

Objectives

1. To consolidate emerging evidence related to HIVST.

2. To examine the values and preferences of MSM for HIVST interventons considering key domains of
interventon design.

3. To explore the potental barriers and facilitators of HIVST for MSM using COM-B as a framework.

4. To understand how HIVST complemented existng testng strategies considered or adopted by MSM.

Study 1A: producing a systematic map to identify most up-to-date evidence of

human immunodeficiency virus self-sampling and self-testing in men

who have sex with men

This work was carried out to consolidate emerging evidence related to HIVST, specifcally meetng
objectve 1 of WS1. This was a collaboratve project with the WHO, with the intenton of updatng their
normatve HIVST guidance.

Methods

We developed a systematc map to consolidate emerging evidence around HIVST. We systematcally
searched databases and the abstracts of fve conferences from 2006 to June 2019, with monthly
automated database searches. The methods for this process have been published.*®> We performed meta-
analyses (divided into key and general populatons) and analysed acceptability and values and preferences.
This was used to update the WHO HIVST global guidelines and resulted in three additonal publicatons.
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Findings

In the key populatons' meta-analysis we found that HIVST (compared to standard HIV testng)
increased testng uptake by 1.45 tmes [risk rato (RR) = 1.45; 95% confdence interval (Cl) 1.20, 1.75]
and increased the mean number of HIV tests by 2.56 over follow-up (mean diference = 2.56; 95% Cl
1.24, 3.88) for MSM and trans people, and increased numbers of those with a positve result (MSM
and trans people only).2® Linkage to care was reduced overall.1® There were no negatve impacts on
condom use and social harm was very rare. In general populatons, HIVST also increased testng uptake
overall. The number of persons diagnosed HIV-positve among those tested and the number linked to
HIV care/treatment among those diagnosed were similar between HIVST and standard testng.!” In
terms of acceptability, values and preferences, our review found that the majority of partcipants were
willing to self-test. Key reasons for desiring HIVST included privacy, convenience and ease of use. Few
partcipants expressed concerns and the most common were about accuracy, user errors and lack of
counselling. Many healthcare workers would welcome the introducton of HIVST, though some felt
HIVST could threaten their jobs.

Successes

We successfully collaborated across several reviews,*-8 which contnue to inform policy-making
and commissioning of HIVST in a variety of setngs internatonally. Most importantly, the
completon of this work directly informed the WHO normatve guidance on HIVST delivery.'® These
guidelines are extensively used in low- and middle-income countries, directly informing global
HIVST provision.

Limitations

Our three meta-analyses followed, as far as possible, the Grading of Recommendatons, Assessment,
Development and Evaluatons (GRADE) approach to systematc reviewing. HIVST as an interventon by
defniton cannot be blinded and therefore this criterion has limited relevance. Very small numbers of
trans people (n = 72) were included in key populaton RCTs and their data were not disaggregated from
cis-MSM. This means our understanding of HIVST impacts for trans people is partal.

Study 1B: focus groups and interviews with men who have sex with men, human
immunodeficiency virus prevention and testing service providers to identify
barriers and facilitators to human immunodeficiency virus self-testing in a range

of models and contexts

The focus groups and interviews were specifcally designed to address Objectves 2, 3 and 4:

= to examine the values and preferences of MSM for HIVST interventons considering key domains of
interventon design

= to explore the potental barriers and facilitators of HIVST for MSM using COM-B as a framework

= to understand how HIVST complements existng testng strategies considered or adopted by MSM.

Methods

We recruited 47 MSM to 6 focus groups in London, Plymouth and Manchester. Gay, bisexual and other
MSM (cis or trans) over the age of 18 were eligible. Four groups were for a general sample of MSM, one
was for those who had not previously tested and one for men reportng CAl in the preceding 3 months.
We assessed that further groups beyond these six would not provide substantal new data. Men

were recruited through geo-locaton sexual networking apps (Scru, Grindr and Growlr) and through
community-based organisatons in the three cites. OraQuick™ (Pennsylvania, USA) saliva-based and
BioSure™ (Waltham Abbey, UK) blood-based testng second-generaton HIVST kits were demonstrated
for partcipants, who were asked to comment on procedure, design and instructons.

Focus-group discussions (FGDs) were transcribed verbatm. All authors familiarised themselves with the
transcripts and agreed a thematc framework based on higher-level codes, such as barriers/facilitators,
interventon preferences and impacts.

Copyright © 2024 Sewell et al. This work was produced by Sewell et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publicaton distributed under the terms of the Creatve Commons Atributon CC BY 4.0 licence, which permits unrestricted use,
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Findings

Objective 2: to examine the values and preferences of men who have sex with men for human
immunodeficiency virus self-testing interventions considering key domains of intervention

design Our results demonstrated the range of preferences relatng to HIVST designs and kit types

that exist among MSM in England, and the reasons underpinning them.? A strong preference for
fourth-generaton testng was found, as tests with this short window period most closely match

what is routnely available in clinical setngs and have the shortest tme between inital infecton and
detecton.?’ Sample type preferences were divergent. Although a preference for blood-based testng was
observed because of higher perceived accuracy, a signifcant minority had a strong preference for oral
fuid testng because of their aversion to drawing and collectng a blood sample. This was broadly in line
with existng evidence from this tme.222

Men who have sex with men tended to prefer HIVST interventons which delivered kits through the
postal system.?° These were perceived to be exceptonally convenient for most and were generally
unproblematc, providing packaging was discreet and the kit could ft through a standard letterbox.
Instructons that were simple to understand and relied on small volumes of text were preferred. In this
study the kits which were shown to partcipants were disliked as their relatvely opaque instructons
gave the impression that the tests were signifcantly more challenging to perform than they were.?°
Video instructons were also valued. In terms of support and follow-up, it was felt to be essental that
interventons provided a helpline in order to mitgate potental harm and to support correct use, and
that an interventon had a means to record results and signpost to care if necessary. This type of support
tool mimics what has been implemented with MSM in the UK and in other high-income setngs.?3-2°

Objective 3: to explore the potential barriers and facilitators of human immunodeficiency virus
self-testing for men who have sex with men using capability, opportunity, motivation, behaviour as a
framework We explored the primary barriers and facilitators that potental interventon benefciaries face
when considering uptake of HIVST, described using COM-B. Capability, both physical and psychological,
was largely associated with barriers, such as difculty performing the test. Opportunity and motvaton
had both associated facilitators and barriers.2° When considering potental HIVST interventons, concerns
around capability (physical) were initally a signifcant issue for MSM, but lessened as experience with

the HIVST increased. Any concerns were largely due to the instructons in the existng HIVST kits in the
frst formatve study, but also because of concerns regarding their own abilites in undertaking a rapid
diagnostc test properly, and the potental risks associated with failure, such as an incorrect result.° This
was in line with existng literature at the tme, although perhaps more pronounced.?5?”

Objective 4: to understand how human immunodeficiency virus self-testing complements existing
testing strategies considered or adopted by men who have sex with men We found three clear
motvatons for accessing HIV testng: in response to risk; for reassurance; out of routne.?® Testng

in response to risk was a normatve practce and was understood universally as a primary testng
motvaton in MSM. Frequent HIV testng was strongly viewed as a normatve behaviour for many
MSM in this study.?®2° Testng norms were so widely held that MSM who had never tested for HIV
struggled to disclose this in FGDs. HIVST was felt to be exceptonally useful in response to testng
norms disseminated through friends and peers, as the technology allowed individuals to meet these
expectatons with limited efort.2® However, for some, self-testng transgressed other norms by bringing
HIV testng into the home. The results indicated ways in which HIVST complemented existng testng
strategies adopted and considered by MSM. Based on these results, self-testng would likely be confned
to testng when there was not perceived to be a signifcant risk of a positve result, except for when
major barriers to clinic access exist.*

Successes

The results of these FGDs have substantally shaped HIVST delivery in the UK and more widely by
providing the frst evidence on the values and preferences of MSM in England for HIVST interventons.
The frst published paper? has become a key reference in the literature and is currently, to our
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knowledge, the most cited HIVST paper in a European setng. The results have also been used by
community-based organisatons in their design and delivery of HIVST services.

Limitations

The research has some important limitatons. First, very few partcipants had previously tested for HIV
using a self-test, meaning that the inital research on values and preferences discussed was largely
speculatve. It is likely that this overemphasised some negatve aspects of the interventon, such as
capability concerns and issues around access to care.

In additon, although focus groups are exceptonally useful for gaining normatve understandings of
interventon potental, the group nature of the method produces a barrier for those with the most
confdentality concerns. This means that the perspectves of the most marginalised may not have been
captured in this research.

Study 1C: process evaluation to assess the interventions in the randomised

controlled trial

The process evaluaton (PE) was initally planned to cover the pilot phase of the RCT (WS1) to assess
feasibility and acceptability. However, it was extended to cover the whole trial to provide more in-depth
interpretaton of outcomes and to assess what works well about the interventon and for whom. In

this secton, we outline the pilot study while the rest of the process evaluaton is outlined in WS2
qualitatve studies.

Methods

We used a mixed-methods approach to assessing feasibility of recruitment and interventon acceptability
during the pilot phase of the SELPHI RCT. Full methods for the RCT are detailed later in WS2 and
published.®! In brief, eligible partcipants were men (cis and trans) and trans women, all who reported

ever having had anal sex with a man. Partcipants were recruited online, through social media [Facebook
(Facebook, Inc., Menlo Park, CA, USA), Twiter (Twiter, Inc., San Francisco, CA, USA)], geolocaton sexual
networking apps (Grindr, Scruf, Growlr, Hornet) and through the networks of community organisatons.
We conducted 10 interviews in May 2017 during the pilot phase of the RCT to explore the usability and
experiences of HIVST by MSM in the study; this is detailed in WS2, Study 2B.

Findings

Recruitng MSM to the pilot phase proved recruitment was feasible, and the HIVST interventon highly
acceptable among those who received it. This provided the frst European data about usability of HIVST
among end-users, providing a vital piece of evidence to support implementaton eforts. We demonstrated
the feasibility of recruitng a broadly representatve sample of MSM to the RCT pilot using a range of online
platorms.® The results also highlighted the need to design future interventons which require minimal
steps. In the pilot phase, 25% of partcipants did not link through from the recruitment to enrolment
surveys, leading to atriton at this stage, which was probably due to the demands of trial processes.*?

We found that HIVST outperformed HIVSS tests on test completon when comparing our results to
self-sampling service evaluatons. In total, 95% of those who flled in the 3-month survey in the pilot
indicated use of the HIVST, far outperforming the 55% return rates of HIVSS.%? Test kit usability was
extremely high, with the vast majority reportng good or very good experiences. This was not expected
given the capability concerns identfed in the formatve work,? although extensive eforts went into
addressing these before the pilot phase of the RCT.

The instructons were perceived to be easy to understand, perhaps refectng increased simplicity
introduced following a kit redesign by the manufacturer, which also reduced the size of the box so
that the kit could ft through a standard letterbox. This increased ‘capability’ in the COM-B model.*?
‘Opportunity’, as described in COM-B, was enhanced by the provision of a free HIVST, amelioratng
barriers pertaining to inconvenient clinics, and psychosocial barriers, such as privacy and stgma.

Copyright © 2024 Sewell et al. This work was produced by Sewell et al. under the terms of a commissioning contract issued by the Secretary of State for Health
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‘Motvaton’ (refectve and automatc) was negatvely afected by increased anxiety associated with the
interventon as a whole, and the 15-minute waitng period for results.

Successes

Recruitment to the pilot phase of the RCT was successful and on the basis of these fndings we
were able to proceed to full RCT implementaton. In demonstratng that HIVST use is far higher than
HIVSS sample return (97% vs. 55%) we provided crucial data that self-testng outperforms other
remote optons.

Limitations

Substantal informed consent procedures which required extensive test informaton were provided
for RCT partcipants. It is very unlikely this amount of informaton would be provided through NHS or
voluntary-sector provision, perhaps negatvely impactng on usability in a real-world settng.

Workstream 1: discussion

The systematc reviews and the systematc mapping process that were conducted as part of WS1
demonstrated that HIVST increased HIV testng among key populatons including MSM, and among
MSM HIVST increased the mean number of tests taken over follow-up tme. The reviews also
demonstrated that although there was a legitmate concern over HIVST and linkage to care afer a
positve result, this was not the case for MSM and trans people [although not overall when female sex
workers (FSW) were included]

Our FGDs demonstrated the diversity of patent preferences for self-testng interventons, and potental
adaptatons for subgroups.2°2 The discussions highlighted the importance that MSM placed on the
accuracy and window period of the HIVST, the convenience of the distributon of the test, and how
HIVST may complement existng testng strategies that MSM employ, in partcular to maintain regular
testng when not deemed to be at partcularly high risk.?

The process evaluaton of the pilot phase of the RCT demonstrated that it was feasible and acceptable
to recruit MSM online to a HIVST trial.*2 The usability of the HIVST kit (detailed in WS2 Methods)

was found to be high and the experiences of the partcipants were good. As a result of valuable data
collected from the process evaluaton within the trial pilot phase, and the identfcaton of subgroups
that may partcularly beneft from HIVST, the process evaluaton was extended to cover the whole RCT,
further detailed in WS2, Studies 2B, 2C, 2D and 2E.

Conclusion

human immunodeTfciency virus self-test(ing) has the potental to increase uptake and frequency of
testng among MSM. The values and preferences ascribed to HIVST by MSM included privacy, utlity
and convenience; however, concerns included accuracy of the test and capability to perform the test.
Overall, in the SELPHI pilot study HIVST was found to be a highly acceptable form of testng that could
complement and expand MSMs testng strategies.

Workstream 2: randomised controlled trial to assess whether free availability
of human immunodeficiency virus self-testing leads to earlier diagnosis
of human immunodeficiency virus infection

Workstream 2: overview

Formatve data from WS1 were used to inform the design and implementaton of the RCT in WS2. The
main objectve of WS2 was to conduct a RCT to measure the impact of the provision of free HIVST

on new confrmed HIV diagnoses linked to clinical care. The SELPHI RCT was co-ordinated by the
Medical Research Council’s Clinical Trials Unit at University College London and is detailed in Study 2A.
A further objectve of WS2 was to undertake the extended process evaluaton to cover the whole RCT.
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Specifcally, the process evaluaton explored, through qualitatve data collecton, the experiences and
utlisaton of HIVST in Study 2B, the impact that HIVST might have for specifc groups of partcipants
such as trans people (Study 2C) and Asian, black and Latn American MSM (Study 2D) and fnally the
types of harms that may have arisen from the SELPHI RCT (Study 2E).

Workstream 2: introduction

Although several randomised controlled trials had assessed the impact of providing HIVST on rates of
HIV testng,**** SELPHI was designed to evaluate whether this interventon resulted in increased rates
of HIV diagnoses that link to clinical care. Linking to care is the critcal public health outcome enabling
access to ART, which results in individual health benefts and reducton in HIV transmission.

Workstream 2: research aims and objectives

Aims
To assess in MSM whether the ofer of free self-testng with reminders leads to earlier diagnosis of HIV
infecton compared with standard of care for testng.

Objectives

1. To examine whether the ofer of a single free HIV self-test at enrolment leads to the confrmed
diagnosis of prevalent HIV infectons with linkage to HIV clinical care.

2. To examine among HIV-negatve individuals at high risk of acquiring HIV infecton whether the

ofer of regular free self-tests with testng reminders results in more rapid confrmed diagnosis of an

incident HIV infecton with linkage to HIV clinical care.

To generate data to inform key parameters for the cost-efectveness model.

To conduct a process evaluaton to assess the interventons in the RCT.

To describe the usage and acceptability of HIVST.

To describe sexual, health-seeking behaviour and HIVST interventon acceptability for trans people

in the SELPHI RCT.

7. To describe sexual, health-seeking behaviour and HIVST interventon acceptability for Asian, black
and Latno MSM in the SELPHI RCT.

8. To quantfy, describe and explore the types of harms arising from partcipaton in the SELPHI RCT.

o0k w

Study 2A: randomised control trial (SELPHI: a HIV Self Testing Public Health

Intervention)

This study was designed to answer the overarching queston of the programme grant, whether the
provision of free HIVST increases rates of diagnosis among MSM, and to specifcally meet objectves 1,
2 and 3 of this workstream.

Methods

Human immunodefciency virus Self Testng Public Health Interventon was an open-label parallel-
group randomised controlled trial with a two-stage simple randomisaton aiming to enrol 10,000
partcipants. The SELPHI protocol is published and methods are described.®! To recruit partcipants,
advertsing campaigns placed on social networking websites and via mobile phone applicatons
designed to facilitate sexual and social contact, such as Facebook, Grindr, Hornet and community web
pages were used.

Randomisaton A took place at enrolment, with partcipants randomly allocated (in a 3 : 2 rato) to the
ofer of a free baseline HIVST (BT) versus no ofer of a free baseline HIVST (nBT). An unequal allocaton
rato ensured a majority of those agreeing to partcipate would receive a free self-test and increased the
numbers eligible for randomisaton B. This second randomisaton occurred at month 3 afer enrolment
and was open only to partcipants who were initally allocated to the BT group in randomisaton A,
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completed the 3-month survey, remained HIV-negatve; reported CAS with = 1 male partner in the
previous 3 months (indicatng higher risk of incident HIV infecton) and were interested in using HIV
self-test kits in the future. Eligible partcipants were randomised (1 : 1) to receive the ofer of regular
(immediately and every 3 months thereafer) free HIV self-tests + testng reminders (RT) versus no such
ofer (nRT). Both groups were sent 3-monthly surveys over 2 years of follow-up. A fow chart depictng
the study randomisatons is shown in Figure 2.

RANDOMISATION A - INCLUSION

= Men (including trans men) and trans women

= Has ever had anal sex with aman

= Is not known to be HIV Positive

* Aged = 16 years old

= Resident in England or Wales

= Willing to provide name, date of birth, and a valid e-mail address
= Gives consent to linkage with surveillance and clinic databases
= Has not been previously randomised to the study

Randomisation A

(n=10,000)
. . Primary Outcome A: confirmed HIV
No baseline Free baseline . L
diagnosis within 3 months of enrolment,
self-test (NBT) self-test (BT) - : -
with date defined as the date of the first
(n=4000) (n=6000) ) .
confirmatory test at clinic.
3-month survey? ]
4 ¢ 1\

RANDOMISATION B - INCLUSION
= Allocated to baseline self-test (BT) in randomisation A
= Has completed 3-month survey and,;
o reports using self-test sent at baseline
o remains HIV negative
o expresses interest in using HIV self-test kits in the future
o is considered to be at high-risk of HIV infection. Defined as
reporting condomless anal sex with = 1 male partnersin
previous 3 months.

Randomisation B
(n=3000)

/\ . Primary Outcome B: confirmed

HIV diagnosis between the date
No regular test Regular test of this randomisation and study
offer (NRT) offer (RT) closure, with date defined as
(n=1500) (n=1500) the date of the first
_ J/ confirmatory test at clinic.
] ) v .
[ Regular survey® ] Test reminders
+regular
survey?
(& J

FIGURE 2 Flow chart of the randomisaton process for the SELPHI RCT. a Surveys include questons on sexual behaviour
and HIV testng.
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Human immunodeficiency virus self-testing kits

In the UK, HIVST was legalised in April 2014, and the frst CE-marked kit (BioSURE HIVST, BioSURE,
UK) was released to the UK market in April 2015. The BioSURE HIVST kit is classed as a second-
generaton test (an antbody immunoassay detectng HIV 1/2 antbodies from approximately 28 days
afer infecton), used a whole blood sample and retailed at £30-35 at that tme.

The HIVST kit used in the study was the BioSURE® HIV Self-Test, which had an estmated sensitvity of
99.7% (95% CI 98.9 to 100).%° In additon to writen informaton provided with the test kit, an online
video providing instructons on kit use (produced by BioSURE) (htps:#/youtu.be/N4CAgsmN_6g) was
also promoted to partcipants on joining the study and was available on the study website (www.selphi.org).

Primary outcome measure

The primary outcome for randomisaton A was a confrmed new HIV diagnosis within 3 months

of randomisaton (binary outcome). The primary outcome for randomisaton B was the tme from
randomisaton to a confrmed new HIV diagnosis (tme-to-event outcome). For both randomisatons,
the date of diagnosis was defned as the date of the frst confrmatory HIV test at clinic. For
randomisaton B, the censoring date (31 December 2019) was based on the date of the last

United Kingdom Health Security Agency (UKHSA) linkage exercise.

A HIV diagnosis primary end point is a key feature of SELPHI and distnguishes it from other randomised
trials of HIVST, which have all used testng as the primary outcome. HIV diagnoses were primarily
obtained from linkage to the natonal HIV surveillance database, the HIV and AIDS Reportng System
(HARS), which is maintained by UKHSA.

Analysis

Analyses of the primary outcome were performed using the intenton-to-treat principle, including
partcipants who did not order a kit or ordered a kit and did not use it. Partcipants were only excluded
if they were determined to be ineligible afFer randomisaton or asked for all their data to be removed.
Comparisons of outcomes between randomised groups used chi-square tests for categorical data,
Mann—Whitney U tests for ordinal data. The tme to HIV diagnosis (for randomisaton B) was examined
using a Kaplan—Meier plot. HIV diagnosis data were last received from UKHSA (known as Public Health
England untl October 2021) on 17 April 2020 and were assumed to be complete to the end of 2019
(censoring date 31 December 2019).

Key findings

Randomisation A

Ten thousand seven hundred and ninety-one partcipants were randomised between 16 February 2017
and 1 March 2018. Of those, 648 were later deemed ineligible (details in Figure 3, 9 asked for all of their
data to be withdrawn, and 24 were trans women whose data are reported elsewhere.*® This lef 10,111
partcipants in the analysis data set, 6049 of whom were allocated to BT and 4062 to nBT. Two hundred
and sixty-two (3%) partcipants subsequently withdrew or unsubscribed from further contact but were
assessed for the primary outcome.

Baseline characteristics

Partcipants’ baseline characteristcs and previous HIV testng behaviour have been described.?” Median
age was 33 years [inter-quartle range (IQR) 26—44], 9000 (89%) partcipants were white, 8118 (80%)
were born in the UK, and 4706 (47%) were university-educated (Table 1). Only 81 (1%) partcipants
were trans men. One thousand six hundred and ninety-fve (17%) partcipants had had a HIV test in

the 3 months before enrolment, and 1537 (15%) had never HIV tested. The most recent HIV test was
conducted at a sexual health clinic for 5089 (61%) of the partcipants who had tested before, using

a self-sample for 1380 (17%), a self-test for 556 (7%), and other modalites for 1291 (16%). In terms

of numbers of CAl partners in the 3 months before enrolment, 3330 (33%) of partcipants reported 1
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20,019 registered

5824 ineligible

« 347 not interested

= 545 previous HIV diagnosis

« 1339 never had anal sex with a man

= 338 not aman, trans man or trans woman

A 4

14,195 eligible

»| <61 under 16 years old

= 1032 not living in England or Wales

= 317 planning to move from England or Wales
= 311 not consented

« 1438 duplicate e-mail

= 96 error in survey processing

v
10,791 randomised

rl 3404 did not complete enrolment ]

|

[ 4339 randomised to receive no kit ]

257 randomised in error

« 205 duplicate enrolments

« 11 did not provide a postcode

« 41 previous HIV diagnosis in national
database

!

6453 randomised to receive self-testing kit ]

Y

391 randomised in error

= 329 duplicate enrolments

= 12 did not provide a postcode

= 2 reported previous HIV diagnosis

= 48 previous HIV diagnosis in national

database
11 trans women
9 asked for complete data removal 13 trans women
\ 4 v
[ 4062 included in the analysis ] [ 6049 included in the analysis ]

l

3758 asked for a self-test kit

« 746 report using the kit
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4062 included in the analysis of the 6049 included in the analysis of the
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1566 included in the analysis of the 4041 included in the analysis of the
secondary outcomes secondary outcomes

FIGURE 3 Consolidated Standards of Reportng Trials diagram for randomisaton A.

partner only, 2943 (29%) reported 2—4 partners and 1009 (10%) reported 5 or more partners. At the
tme of enrolment, 389 (4%) were taking PrEP. Baseline characteristcs were reasonably balanced over
the two groups.

Survey response rates

Three thousand eight hundred and ninety-fve (64%) BT partcipants completed the 2-week survey, of
whom 167 (4%) reported not having received the kit, 110 (66%) of whom later reported receiving the
kit. The 3-month survey was completed by 4041 (67%) partcipants in the BT group and 1566 (39%) in
the nBT group. Completon rates were higher among partcipants who were older, more highly educated,
those who had HIV tested more recently and those reportng more CAl partners (data not shown).

The fnal survey was completed by 1695 (28%) partcipants in the BT group and 1069 (26%) in the

nBT group.
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TABLE 1 Baseline characteristcs (randomisaton A)

Free baseline test No baseline test Total
Randomised N = 6049 N = 4062 N=10111
Median (IQR) age (years) 33 (26-44) 33 (26-44) 33 (26-44)
Trans man 47 (1%) 34 (1%) 81 (1%)
Born in the UK 4849 (80%) 3269 (80%) 8118 (80%)
White 5347 (88%) 3653 (90%) 9000 (89%)
University-educated 2854 (48%) 1852 (46%) 4706 (47%)
Last HIV test
< 3 months 989 (17%) 706 (18%) 1695 (17%)
3-12 months 2250 (38%) 1471 (36%) 3721 (37%)
> 1 year 1813 (30%) 1248 (31%) 3061 (31%)
Never 929 (16%) 608 (15%) 1537 (15%)
Location of last HIV test
Sexual health clinic 3030 (61%) 2059 (61%) 5089 (61%)
Other NHS or clinic setng 430 (9%) 279 (8%) 709 (9%)
Self-sample 826 (17%) 554 (17%) 1380 (17%)
Self-test 336 (7%) 220 (7%) 556 (7%)
Elsewhere 340 (7%) 242 (7%) 582 (7%)
Last STI test
< 3 months 896 (15%) 631 (16%) 1527 (15%)
3-12 months 1814 (30%) 1225 (30%) 3039 (30%)
> 1 year 2090 (35%) 1386 (34%) 3476 (35%)
Never 1223 (20%) 797 (20%) 2020 (20%)

Number of CAl partners in previous 3 months

0 1716 (28%) 1112 (28%) 2828 (28%)
1 2000 (33%) 1330 (33%) 3330 (33%)
2-4 1745 (29%) 1198 (29%) 2943 (29%)
5+ 587 (10%) 422 (10%) 1009 (10%)
Currently taking PrEP 241 (4%) 148 (4%) 389 (4%)

CAl, condom-less anal intercourse.

Human immunodeficiency virus testing

Five thousand nine hundred and ninety-six (99%) partcipants allocated to BT accepted the ofer of a
free HIV self-test kit. Of these, 4263 (71%) partcipants in the BT arm reported having used the SELPHI
self-test kit by the 3-month survey: 530 at the 2-week survey and 3733 at the 3-month survey. Of the
182 remaining BT partcipants who completed the 3-month survey, 97 (68%) had accessed another HIV
test in the previous 3 months. Additonally, linkage with UKHSA data indicated that eight partcipants
HIV tested who did not respond to either survey. Thus overall, 4368 (97%) of BT partcipants had
evidence of any HIV test before 3 months, signifcantly higher than the proporton in the nBT group
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(670, 43%) (p < 0.001). Of the 3722 BT partcipants who had used the SELPHI self-test kit and
responded to further questons, 892 (24%) reported having had an additonal HIV test aFer the self-test.

Self-tests and linkage to care

Four thousand four hundred and forty-nine (76%) partcipants reported having used the self-test kit

at either the 2 weeks, 3 months, or fnal survey. Of these, 4378 (98.4%) partcipants obtained a non-
reactve result, 14 (0.3%) a reactve result, and 57 (1.3%) obtained no result, that is, no lines appeared or
there was another problem with the test. Of the 14 partcipants with a reactve result, 10 either reported
a positve confrmatory clinic result or linked to the UKHSA database (implying a positve confrmatory
result in a clinic), and one reported a negatve confrmatory clinic result. There were no reported false
negatves; however, this would have been difcult to ascertain through the surveys. A study clinician
atempted to contact the remaining four partcipants, but was not successful. Median tme between
enrolment and linkage to care for those reportng using the self-test kit was 9 days (IQR 6—12).

Confirmed human immunodeficiency virus diagnoses

A total of 34 (0.3%) partcipants had a confrmed HIV diagnosis within 3 months, the primary outcome
for randomisaton A (Table 2). There was no evidence of a diference between the two groups (p = 0.64),

TABLE 2 Outcome measures at 3 months

Risk difference
:3) nBT Total (95% Cl) p-value
Randomised N = 6049 N = 4062 N=10,111
Diagnosed with HIV 19 (0.3%) 15 (0.4%) 34(0.3%) -0.1% (-0.3% t0 0.2%)  0.64
Completed 3 months survey 4041 (67%) 1566 (39%) 5607 (55%) —
N =4511 N =1574 N = 6085
Reportng any HIV test 4368 (97%) 670 (43%) 5038 (83%) 54% (52% to 57%) < 0.001
Number reportng > 1 HIV test 940 (22%) 125 (19%) 1065 (21%) 3% (-0.4% to 6%) 0.10
Reportng using any self-test kit 4266 (95%) 89 (6%) 4355 (72%) 89% (88% t0 90%) < 0.001
N =756 N =325 N =1081
Reportng any HIV test in those who 742 (98%) 222 (68%) 964 (89%) 30% (25% to 35%) <0.001
tested < 3 months prior to enrolment
N = 4028 N = 1563 N =5591
Reportng a STI test 903 (22%) 397 (25%) 1300 (23%) -3% (-5% to -0.5%)  0.02
N = 4039 N = 1566 N = 5605
Any CAI partners 2542 (63%) 927 (59%) 3469 (62%) 4% (1% to 7%) 0.01
N = 2542 N =927 N = 3469 0.07
Reportng a STl test and = 1 CAl partner 663 (26%) 281 (30%) 944 (27%) —4% (—8% to —1%) 0.01
Number of CAl partners
1 1292 (51%) 451 (49%) 1743 (50%)
2-4 543 (21%) 187 (20%) 730 (21%)
5+ 319 (13%) 148 (16%) 467 (13%)

CAl, condom-less anal intercourse.

Note
p-values calculated using chi-square tests. The numbers reportng HIV tests are taken from the 2-week, 3-month and
fnal survey, multple surveys and from HIV diagnosis linkage data.
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with 19 (0.3%) BT partcipants versus 15 (0.4%) nBT partcipants diagnosed (risk diference 0.0%, 95%
Cl -0.2% to 0.3%). This fnding was unchanged in sensitvity analyses that explored looser and stricter
criteria for a HIV diagnosis (data not shown).

Randomisation B

Two thousand four hundred and ninety-nine partcipants were randomised between 17 May 2017 and
21 June 2018. Of those, 191 were later deemed ineligible, leaving 2308 partcipants in the analysis data
set, of whom 1161 were allocated to RT and 1147 to nRT. This was a smaller number than the estmated
sample size of 3000 partcipants for randomisaton B.

Baseline characteristics

Baseline characteristcs of randomisaton B closely mirrored those of randomisaton A. The median age
was 34 (IQR 27-44), the majority were of white ethnicity [2052 (89%)], and nearly half were educated
to degree level or above [1092 (47%)]. All partcipants, by defniton, had at least one condom-less
male anal sex partners within the past 3 months. One thousand one hundred and eighty-seven (51%)
partcipants reported one such partner, 490 (21%) two partners, 616 (27%) three or four partners and
678 (29%) fve or more partners. Two hundred and ffy-three (11%) partcipants had ever taken PrEP,
with 148 (6%) being current users.

Survey response rates

Partcipants were asked to complete a survey every 3 months for 2 years. The number of eligible
partcipants fell sharply afer the sixth survey, related to the tming of recruitment. Untl this point, the
response rate decreased slowly but steadily in each arm (from 84% to 64% for RT, from 83% to 54%
for nRT).

Human immunodeficiency virus testing

Overall, a total of 5085 self-test kits were requested by partcipants in the RT arm (Table 3); 78% kits
were reported as having been used at the subsequent survey. The main reason for not having used the
test was an intenton to use the test at a later date.

Considering all types of HIV testng, 87% of partcipants in the RT arm reported at least one HIV test
during follow-up compared with 45% in the nRT arm, giving a risk diference of 42% (95% CI 31% to
53%, p < 0.001). The proporton of partcipants reportng the use of a HIV test in the previous 3 months
was stable over the course of follow-up, with a range of 84—87% in the RT arm and a range of 34—44%
in the nRT arm. Most of the testng in the RT arm was done with a SELPHI kit; self-testng was used
infrequently in the nRT arm.

Confirmed human immunodeficiency virus diagnoses

A total of 16 (0.7%) partcipants had a confrmed HIV diagnosis during follow-up according to the
primary defniton (Figure 4). There was no evidence of a diference between the two groups (p = 0.63),
with nine (0.8%) RT partcipants versus seven (0.6%) nRT partcipants diagnosed (hazard rato 1.27, 95%
Cl1 0.47 to 3.41). This fnding was unchanged in sensitvity analyses that explored looser and stricter
criteria for a HIV diagnosis (data not shown).

Successes

Human immunodeTfciency virus Self-testng Public Health Interventon clearly achieved its frst objectve
in demonstratng the feasibility and acceptance of the online promoton and postal delivery of free HIV
self-test kits, both as a cross-sectonal (randomisaton A) and a longitudinal interventon (randomisaton
B). It also demonstrated an important methodological principle: via linkage with the UK surveillance
system run by PHE it was possible to use confrmed HIV diagnoses as the primary outcome, this being a
more clinically relevant outcome than rate of testng per se.
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TABLE 3 Overall acceptance and uptake of kits afer randomisaton into randomisaton B in the RT arm

Total surveys sent out in RT arm N = 8025

Completed surveys (% expected) 5733 (71%)

Test kit use (% completed surveys)

Used test 4460 (78%)
Not used test 262 (5%)
Not received test 267 (5%)
Not requested a test? 741 (13%)
Missing 3 (< 1%)

Reasons for not using the test (% not tested)

Tested elsewhere 57 (22%)
Changed mind 2 (1%)
Gave test to a friend 29 (11%)
Using later 161 (61%)
Other 12 (5%)
New kit requests (% eligible for another kit®) 5085 (89%)
Reportng reactve test result (% used kit) 4 (0.1%)
Atending clinic for confrmaton 4 (100%)

Clinic results (% attended clinic)

Positve 3 (75%)
Negatve 1 (25%)
Waitng result 0

a This is partcipant-reported and may not refect actual kit requests. If a partcipant reports not
requestng a kit, they are not asked any questons relatng to kit use.

b Partcipants are eligible for another kit if they have not reported a positve clinic result or are waitng
for a clinic result and have completed the 3-month regular survey.

Limitations

No signifcant efect of the interventon was found in terms of revealing undiagnosed prevalent infecton
(randomisaton A) or decreasing the interval between infecton and diagnosis among incident infectons
(randomisaton B). This likely refects rapid declines in HIV infectons in MSM in the UK during the study
period, which reduced the statstcal power of the study. The wide confdence intervals (Cls) indicate
that an important efect of HIVST cannot be ruled out. The validity of the analysis for randomisaton B
(randomisaton A is not afected) would be jeopardised if the interventon afected the underlying HIV
incidence, for example if performing regular HIV self-tests was associated with partcipaton in more risky sex.

Generalisability of the fndings is another concern. First, the trial was not accessible to those who do
not use apps or are not online, although this became increasingly less important over tme. Second, the
trial partcipants were, by the fact they chose to enrol in the trial, interested in HIVST or potentally
interested in testng in any case. However, we recruited a signifcant proporton of men who, based on
self-reported risk behaviours, were at signifcant risk of HIV. Third, the trial only included those willing
to provide name and address (to enable linkage to the UK surveillance database) and allow contact
from the study team, whereas one of the main reported potental benefts of HIVST was its capacity for
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FIGURE 4 Kaplan—Meier plot of tme to confrmed HIV diagnosis in randomisaton B (n = 2308).

confdentality compared to all other modes of testng. Fourth, we recruited low numbers of Asian, black
and Latno men and trans people, who are at increased risk of HIV.

Study 2B: qualitative interviews with an human immunodeficiency virus

Self-testing Public Health Intervention participants

This qualitatve study was part of the process evaluaton from WS1 which was extended to cover the
RCT and aimed to:

1. explore how those utlising self-tests experience HIVST and the implicatons for further interventon
development and scale-up.

2. explore how the SELPHI interventons might be experienced by, and the pathways to impact on
behaviour for, diferent groups of RCT partcipants.

This study would specifcally meet objectve 4 of this WS.

Methods

We conducted a qualitatve substudy in which 37 cis-MSM partcipants from the SELPHI RCT were
interviewed: 10 during the pilot phase (May 2017) and the remainder during the main trial (January—
October 2018). Interviews were conducted remotely (n = 17) or face to face (n = 20) based on locaton
and geography.®®3® Sampling was purposive and aimed for maximum diversity frst based on HIV testng
experience, then age and ethnicity.*#*° Our topic guide was developed within the WS1 team and
covered testng history, engagement with SELPHI, experience of the interventons and preferences for
future HIVST interventons. Interviews were audio-recorded and transcribed verbatm.

Key findings

Aim 1: MSM were motvated to access the interventon because of a reducton of barriers related to
stgma from clinic staf and atendees, as well as simultaneous increases in privacy and in convenience.®
Overall, we found that individuals who had higher barriers to clinic access based on stgma, privacy
concerns or geographic issues tended to describe HIVST as facilitatng increased testng frequency, but
with the potental to reduce STI screening by reducing incentves to access clinical services. However,

Copyright © 2024 Sewell et al. This work was produced by Sewell et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publicaton distributed under the terms of the Creatve Commons Atributon CC BY 4.0 licence, which permits unrestricted use,
distributon, reproducton and adaptaton in any medium and for any purpose provided that it is properly atributed. See: htps:/#/creatvecommons.org/licenses/by/4.0/. For
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some minor adverse outcomes (n = 2; faintng, relatonship discord) reported by two individuals
were discovered spontaneously.* Finally, both individuals who had positve HIVST results linked to
confrmatory care within 24 hours and described very high interventon acceptability, creditng the
technology with ‘saving their lives’*®

Aim 2: this analysis identfed three groups: ‘inexperienced testers’, ‘pro self-testers’ and ‘opportunistc
adopters’ (Figure 5).%8 Inexperienced testers were those who had litle or no testng history and did not
test out of routne; they were typically early in their sexual or testng careers and tended not to be very
open about their sexual orientaton or practce. They had high psychosocial barriers to testng relatng
to the COM-B domains of motvaton (refectve and automatc), opportunity (social and physical)

and capability (psychological).®® These barriers included lack of risk percepton, shame, fear of stgma,
privacy concerns and low self-e¥cacy when considering testng in a clinic. HIVST ameliorated many of
these concerns, facilitatng testng uptake. The interventon performed most closely to hypothesised
mechanisms of acton for this group, with strong or moderate evidence across all interventon
components (see Figure 5).%8

‘Pro self-testers’ were ofen at an intermediate point in their sexual careers and sometmes lived partly
hidden lives in terms of their sexual orientaton. This group tended to have a testng history and were
somewhat motvated to access testng, but their frequency was constrained by the high barriers to clinic
access they faced (see Figure 5).

‘Opportunistc adopters’ were men who are well served by existng testng opportunites with few
distnct COM-B barriers, except for some minor issues with opportunity (physical).®® Some in this group
used HIVST because of increased convenience, but the majority engaged with the interventon out

of novelty and to respond to social norms around testng. The interventon largely did not perform

as hypothesised for this group, with weak or moderate evidence across the majority of hypothesised
mechanisms of acton (see Figure 5).

Limitations

The SELPHI RCT required informed consent for the HIVST to be delivered to an address, residental or
otherwise. This likely excluded the most marginalised and/or those with greatest concerns surrounding
domestc privacy. Second, despite substantal outreach, we were only able to interview two partcipants

Inexperienced Pro self- Opportunistic
testers testers adopters

Recruitment increases
motivation

Recruitment increases
motivation

)
—
)
—

Surveys increase risk
perception

Surveys increase risk
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)
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)
—
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FIGURE 5 Groups of testers in SELPHI RCT.
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who reported positve results. These accounts are therefore likely not refectve of the range of
experiences within this group.

Successes

The study provided important and current data on HIVST acceptability afer use. Prior evidence was
largely prospectve and explored the perceived acceptability and values and preferences of groups for
HIVST. We also provided critcal data demonstratng that these tests were feasible to use by a wide
range of MSM. We found that the experiences of Asian, black and Latn American MSM were likely to
be diferent from those of white ethnicity and therefore planned a follow-on study specifcally exploring
these, which is detailed below. In additon, the reports by two partcipants of adverse events prompted
further study of the experiences of those who reported harms in the main trial.

Study 2C: human immunodeficiency virus Self-testing Public Health Intervention
trans substudy
The aim of the SELPHI trans substudy was to:

1. describe key HIVST outcomes (HIV testng uptake/frequency, STI testng uptake/frequency, sero-
status) and HIVST acceptability for trans people

2. describe trans people’s experiences on the pathway to and experiences of gender-a¥rming health
care and identfy key issues and best-practce approaches.

This substudy specifcally met objectve 4 of WS2.

Methods

We undertook a trans peer-led qualitatve substudy with trans partcipants in the SELPHI RCT in order
to beter understand their experiences of using HIVST. We conducted 20 interviews largely for practcal
reasons; this was the largest feasible sample with relatvely limited numbers of trans partcipants who
agreed to follow-up contact for qualitatve research. The topic guide covered experiences of health care,
mental health and gender identty services, previous HIV testng experiences, motvatons for seeking
HIVST, experiences of SELPHI trial infrastructure and potental interventon adaptatons.

Analysis

Analysis combined framework and thematc approaches. Our framework drew from emerging themes
identfed during data generaton, the wider literature around trans peoples’ experiences of HIVST/
sexual health services, theorised key components of interventon acceptability from formatve and RCT
acceptability work and systematc reviews. Our analysis plan for this subgroup mirrored that of the larger
RCT within which it was contained. All analyses were complete case intenton-to-treat.

Key findings

Human immunodeTfciency virus Self-testng Public Health Interventon recruited and randomised
118 trans men and trans women (94 trans men, 24 trans women), of whom 20 (16 trans men, 4
trans women) underwent the second randomisaton. At baseline 31% had never tested for HIV.*®
Sixty-two per cent (n = 59) of trans men completed the 3-month survey, but survey completon

by trans women in nBT was too low (1/11) for randomised comparison. In trans men HIV testng
uptake by 3 months was signifcantly higher in BT (95% 36/38) versus nBT (29%, 6/21) (RR = 3.32;
95% CI 1.68 to 6.55; p < 0.001). Trans people randomised to RT reported three-tmes higher rate
of HIV testng compared to nRT during the 2-year follow-up [incidence rate rato (IRR) = 3.66; 95%
Cl 1.86, 8.01; p < 0.0001].%¢ Acceptability was very high in BT: 97% (38/39) found instructons
easy to understand, 97% (37/38) found the HIVST simple to use and 100% (39/39) reported good
overall experience. In interviews, reported HIVST benefts included increased autonomy, privacy,
convenience and avoidance of healthcare providers perceived to be discriminatory and services that
increased dysphoria.
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Successes

This was the frst HIVST RCT analysis which presents trans partcipants separately from cis-MSM and
contributes to addressing an evidence gap identfed in WHO guidelines.'®* We demonstrated the utlity
and potental of HIVST for this key group, and highlighted the unique challenges trans people face when
accessing sexual health services.

Limitations

The number of trans people in the trial was small. Retenton specifcally of trans women was too low to
enable randomised comparisons, meaning these results refect the experiences of trans men rather than
trans people overall. In additon, non-binary people were excluded from the RCT. This is a substantal
evidence gap and an urgent priority for further research.

Study 2D: human immunodeficiency virus Self-testing Public Health Intervention

Asian, black and Latin American men who have sex with men substudy

The aim of this substudy was to describe the experiences of and attudes towards HIV testng for
black, Asian and Latn American MSM who took part in the SELPHI RCT in England and Wales, and the
implicatons for HIVST in these groups. This study specifcally addressed objectve 6 in WS2.

Methods

In order to understand the experiences of Asian, black and Latn American MSM within SELPHI, we
conducted 29 interviews with these groups between April and July 2020. Interviews were conducted
by various members of the WS1 team and by a peer researcher, a young black gay man. We initally
sought a sample of 25 but found the research would beneft from further partcipants of Black African
ethnicites; we therefore conducted a further four interviews with Black African MSM. Interviews
were transcribed verbatm and the Framework Method“*4* was employed to analyse

interview transcripts.

Key findings

Men who have sex with men from minority ethnic backgrounds describe marginalisaton and exclusion
when engaging with the commercial gay scene in both oFine and online spaces. In additon, men
describe links between the gay scene, HIV testng and sexual health through peer interactons and
exposure to sexual cultures. In accessing the scene MSM gain knowledge and are exposed to horms
reinforcing the importance of protectve behaviours.

Men from minority ethnic backgrounds faced difcultes in accessing sexual health services based
on their experiences in waitng rooms and with clinical providers. Overall, HIVST was felt to be an
empowering interventon, which led to increases in self-e¥cacy and provided the opportunity to
test without accessing health services, more so for those who had complex relatonships with
GUM clinics.

Successes

The results from this substudy are novel in the UK where MSM from minority ethnic backgrounds are
rarely the focus of HIV testng or preventon research. Further, our focus on Latn American MSM is

a key strength as this group is profoundly underrepresented in sexual health research despite facing
additonal barriers to service access.

Limitations

Although focusing on the experiences of Asian, black and Latn American MSM has allowed for

some comparison between these groups, it also meant that there were relatvely small numbers of
interviewees representng each of specifc ethnicity. There are likely to be vast diferences of experience
and circumstance both within and between groups, which has implicatons for the generalisability of
this work.
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Study 2E: human immunodeficiency virus Self-testing Public Health Intervention

harms substudy

The discovery of two adverse events (faintng and relatonship discord) as part of the process evaluaton
for the pilot study prompted a need to quantfy, describe and explore the types of harms that arose in
the SELPHI RCT.

Methods

In order to develop nuanced understanding of the experiences of those reportng harm, we conducted
a qualitatve substudy examining partcipant accounts of their experiences of unintended negatve
outcomes in the trial and interviewed nine partcipants. We identfed partcipants who reported one or
more types of harm on the surveys (false positves, harm to relatonships, harm to well-being, coercion
to test) and invited them to partcipate in the interviews.

Analysis

Analysis of the qualitatve data was conducted using QSR NVivo 12 (QSR Internatonal, Warrington, UK)
and followed a narratve approach. Each partcipant account was treated as a self-contained story and
important elements were coded based on their positon within the narratve and the importance placed
on that element (e.g. inital explanaton, contributng features, critcal point, resoluton).

Key findings

The qualitatve analysis demonstrated that harms were clustered in three main areas: technological
harms (false-positve and false-negatve results), interventon harms (related to the functoning of
the interventon more broadly, e.g. psychosocial components) and socially emergent harms (harms to
relatonships or well-being, and coercion to test).

Successes

This was the most comprehensive study of HIVST harms in a high-income settng to date. We
demonstrated that these are very rare and largely are related to the social circumstances of the
individuals who experience them.

Limitations

The number of people reportng harms in SELPHI was low, making the results hard to generalise. We
did not systematcally collect data on intmate partner violence (IPV) within SELPHI. Although none of
the partcipants who were interviewed because of ‘harm to relatonship’ reported IPV, it may have been
experienced by others during the trial.

Workstream 2: discussion

The SELPHI RCT recruited over 10,000 MSM into the study and showed that, across England and
Wales, the online promoton and subsequent postal delivery of free HIVST self-testng kits were highly
acceptable to MSM. Overall, the numbers of new HIV diagnoses in both arms of the trial were low

(34 in total) afer 3 months of follow-up, which refected the natonal decline in HIV diagnoses at the
tme that SELPHI was conducted. STI testng rates were similar in both arms. Importantly in terms of
linkage to care, the majority (10 of the 14 partcipants) who received a reactve result in the BT arm
either had a clinic-confrmed positve result or were linked to the UKHSA database (implying a positve
confrmatory result). HIV testng rates were higher in the BT arm and in the subsequent RT arm with no
decrease in STI testng or increases in STI diagnoses or CAl, suggestng that while HIVST may be used to
mitgate HIV risk, partcipants were also actvely managing other STI risks. However, difering response
rates between arms may have introduced some bias in comparisons based on questonnaire responses.
Among partcipants in the nBT group who completed the 3-month survey, the proporton who had a HIV
test between baseline and 3 months was twofold higher than the proporton who had a HIV test in the
3 months prior to enrolment. This suggests that partcipaton in SELPHI even without an ofer of a free
self-test kit may have increased testng rates. One reason for this is that partcipants may have enrolled
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in SELPHI because they were considering testng for HIV and when they were not randomised to receive
a HIV self-test with the trial decided to test elsewhere.

Quialitatve work with groups of MSM from SELPHI demonstrated that HIVST was highly acceptable for
diverse groups of MSM, partcularly marginalised groups that experience stgma and discriminaton in
traditonal testng settngs.*®

Conclusion

Human immunodefciency virus Self-testng Public Health Interventon demonstrated that it is feasible
and acceptable to promote and deliver free HIV self-test kits to MSM. However, the provision of free
HIV self-test kits did not reveal undiagnosed prevalent infecton of HIV or decrease the interval between
infecton and diagnosis among incident infectons. This may have been due to the rapid natonal decline
in HIV infectons in MSM in the UK, which occurred afer the study was planned. HIVST has partcular
utlity and potental for trans people and Asian, black and Latn American MSM who may not access HIV
testng in more traditonal settngs. Very few harms arose from HIVST.

Workstream 3: modelling, cost analysis and economic evaluation to assess cost-
effectiveness of strategies for human immunodeficiency virus prevention in men
who have sex with men in the United Kingdom

Workstream 3: overview

The main objectve of this workstream was to understand the contributon of diferent HIV preventon
and testng uptake interventons in reducing the HIV incidence among MSM so far and to estmate

the value (i.e. the maximum cost for an interventon to be cost-efectve) of actvites going forward
(including self-testng) to support HIV eliminaton. To do this we adapted our existng individual-based
simulaton model, which simulates the populaton of MSM from the start of the HIV epidemic, tracking
levels of CAS with long-term and casual partners and hence risk of HIV acquisiton, according to ongoing
HIV prevalence in men having condom-less sex (CLS). Afer infecton, we use detailed informaton from
cohort studies to model cluster of diferentaton 4 (CD4) count, viral load, use of specifc antretroviral
drugs, adherence, resistance, risk of AIDS and death. Areas of uncertainty for which defnitve data
were needed for the cost-efectveness analysis were on longitudinal paterns of CLS around the tme
of infecton and as a result of diagnosis. In order to collect this informaton, a prospectve additon to an
existng cross-sectonal study [the Attudes to and Understanding Risk of Acquisiton of HIV (AURAH2)
study (study 3A)] used frequent low-cost brief web-based questonnaires over a three-year period to
assess recent sexual actvity. In additon to providing informaton about longitudinal changes in risk
behaviour, the AURAH2 study allowed us to investgate incidence and predictors of new HIV infectons,
and trends in HIV testng behaviour.

To ensure that the proposed economic evaluaton would be relevant to the NHS, it was important that
a carefully considered set of preventon actvites were identfed and evaluated, which we did through
a systematc review of HIV-preventon interventons (study 3B). Estmates of the UK healthcare costs
associated with diferent stages of infecton were also calculated using electronic records from a single
London-based HIV treatment centre, for incorporaton into the cost-efectveness model (study 3C).

In this workstream, we set out the overall scope in terms of interventons to be evaluated and
conducted a number of studies to inform any necessary changes to the model in terms of structure as
well as inform parameter values. This allowed us to estmate the value of HIV preventon and testng
actvites, including the potental role of self-testng in study 3D.

Workstream 3: introduction

There was a substantal natonal decline in new HIV diagnoses among MSM in the UK that was
coincident with the SELPHI study, where new diagnoses nearly halved from a peak of 3214 in 2014 to
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1700 in 2019.2 The decline was atributed to a number of policies and interventons that limited the
onward transmission of HIV, including the ofer of immediate ART at diagnosis for PLHIV in 2015,

the availability of PrEP for HIV-negatve people to prevent HIV acquisiton,*5 which was initally only
available through the PrEP Impact trial [capped at 26,000 people untl 2019 when it became freely
available on the Natonal Health Service (NHS)]*¢ or through specifc websites set-up to improve access
to PrEP in 2015/6,4748 and ongoing HIV and STI screening ofered by sexual health clinics and other
healthcare settngs. It was important to determine what policy investments might best support further
progress towards HIV eliminaton and ofer the most economically sound investment for the NHS.

Workstream 3: research aims and objectives
The aim of WS3 was to estmate the value of strategies, individually and in combinaton, to prevent HIV
in MSM in the UK.

The specifc objectves of WS3 were to:

1. provide prospectvely collected data to inform parameters of the mathematcal model through
longitudinal assessment of:

a. changes over tme in the number of CLS partners
b. number of CLS partners before, during and aFfer the estmated period of primary HIV-infecton,
and tme of HIV diagnosis.

2. assess the extent to which baseline demographic, socioeconomic, health and lifestyle factors and
atttudes to HIV are predictve of subsequent levels of CLS, incident HIV infecton and HIV testng
behaviours.

3. conduct an updated systematc review and consult with key bodies to identfy proposed HIV

preventon strategies to include in the cost-efectveness modelling analysis.

update estmates of HIV care costs through a resource linkage study.

5. determine the value (from an NHS perspectve with outcomes expressed as quality-adjusted
life-years) of strategies for preventng transmission of HIV in the UK among MSM, alone and in
combinaton, including free self-testng provision afer obtaining an estmate of the efect from our
RCT in WS2.

Ea

Study 3A: human immunodeficiency virus incidence and risk behaviours in human
immunodeficiency virus-negative men who have sex with men at the time of

human immunodeficiency virus infection and after diagnosis through web-based

longitudinal follow-up (to provide key parameters for the cost-effectiveness

model): the Attitudes to and Understanding Risk of Acquisition of HIV study

The aims of the AURAH2 study were to estmate HIV incidence, to identfy predictors of new HIV
infectons among originally HIV-negatve MSM at risk of acquiring HIV, and to assess changes over tme
in sexual behaviour, recreatonal drug use, HIV testng practces and HIV incidence.*® The AURAH2
study specifcally provided data to meet objectves 1 and 2 of WS3.

Methods

The AURAH2 study was a prospectve cohort study designed to collect longitudinal data on HIV-
negatve or undiagnosed MSM at risk of HIV infecton. It used a combinaton of (one) paper-based
guestonnaire at the point of recruitment in sexual health clinics, and multple (up to nine) online
follow-up questonnaires over 3 years. HIV-negatve (or presumed negatve at enrolment) MSM adults
(> 18) atending three sexual health clinics in Brighton and London were invited to partcipate.

Analysis
Records of all MSM enrolled in the AURAH2 were linked to natonal HIV surveillance data by the
UKHSA, to ascertain the incidence of HIV diagnosis during follow-up. Person-years (PY) of follow-up
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were calculated from the date of completng the baseline questonnaire untl (1) the date of HIV
diagnosis from UKHSA for men who seroconverted or (2) 3 months before the date of data linkage with
UKHSA data sets was completed (30 June 2019) for men who did not seroconvert.

HIV incidence rates (IRs) were calculated as the number of new HIV infectons divided by the number
of PYs of follow-up. The associatons of baseline factors and current calendar year with HIV incidence
were analysed by calculatng HIV IRs and using a two-level random-intercept proportonal hazard
model with sexual health clinic sites defning the second level, unadjusted and adjusted for age, country
of birth and ethnicity, sexuality and educaton level. The second analysis examined associatons of
tme-updated factors with HIV incidence using mixed-efect Poisson regression models. The use of
hierarchical models was chosen to take into account clustering according to clinics (clustering within
AURAH2 sites).

Key findings

Among all 1162 men enrolled in the AURAHZ2 study, 33 HIV seroconversions occurred over 4618.9
person years (PY) of follow-up: an overall HIV incidence rate of 0.71 (95% CI 0.51 to 1.00) per 100 PY.
Incidence declined from 1.47 (95% CI 0.48 to 4.57) per 100 PY in 2013—4 to 0.25 (95% CI 0.08 to 0.78)
per 100 PY in 2018-9; average annual decline was 0.85-fold (p < 0.001).

The investgaton of within-person changes in sexual behaviour provided useful informaton that
informed the model; the annual prevalence of CLS with two or more partners in the past 3 months
increased somewhat during the study period of the AURAH (between 2013—4 and 2018), while group
sex declined substantally, as did bacterial STI diagnoses. Past 12-month PrEP use increased signifcantly
in the past year from 0% (none of 28 respondents) in 2013 to 43% (23 of 53) in 2018;%° on the other
hand, post-exposure prophylaxis (PEP) use peaked in 2016, then declined in 2018.

Limitations

Men in the AURAH2 study were recruited from sexual health clinics in urban areas of London and
Brighton, were predominantly highly educated, employed, in a stable economic situaton, and of white
ethnicity, thus may not be representatve of the broader MSM populaton in England and the UK.

Successes

The AURAH2 study was the largest observatonal cohort study of HIV-negatve MSM in the UK at the
tme. The regular follow-up every 4 months allowed detailed data collecton of sexual risk behaviour
among a high-risk group of MSM, and linkage to natonal HIV surveillance data allowed complete
ascertainment of HIV incidence. The study also captured unique data on PrEP use as it became more
readily available in the UK.

Study 3B: identification of proposed prevention strategies to be modelled and

estimates of effects

To address objectve 3 of WS3, we conducted a literature review to identfy and describe studies
evaluatng the eFcacy or efectveness of behavioural HIV-preventon interventons for reducing HIV
incidence among MSM in high-income countries.

Methods
We undertook a systematc review to update a previous one which covered evidence to the end of
2012.51 We searched nine electronic databases for RCTs up untl the end of February 2021.

Key findings

The search process returned 10,539 records from all sources, reducing to 6645 afer excluding
duplicates, 298 afer ttle and abstract screening and 49 afer accessing the full text. The 49 studies
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that were included underwent quality assessment and data extracton. Seven interventon types
were identfed: one-to-one counselling (16 studies),>>" group interventons (7 studies),®®-"* couples
interventons (1 study),” online interventons (9 studies),”®#* contngency management for substance
abuse (3 studies)®>®” and HIV PrEP (12 studies).?8-°® Qutcomes considered were: HIV incidence; STI
incidence; measures of CLS; partner numbers.

Overall, PrEP was the only interventon consistently found to be efectve at reducing HIV incidence.
One-to-one counselling, group interventons and online interventons were occasionally shown to be
efectve at reducing CAl, but the results suggested that implementng these would not necessarily lead
to reduced HIV incidence.

Study 3C: estimating the hospital costs of people diagnosed with human
immunodeficiency virus
Study 3C aimed to address objectve 4 of WS3.

Methods

In this study, we used a routne clinical data set to estmate the clinic/hospital costs of treatng HIV
infecton in England according to factors, such as viral load, CD4 count and history of virological failure.
The analysis used the HIV electronic patent record (EPR) system from the North Middlesex University
Hospital NHS Trust (NMUHT), a large North London-based hospital in England, serving an ethnically
diverse populaton with higher-than-average levels of deprivaton. The study included data recorded
between January 2010 and December 2017 for all individuals who were aged 18 years or more at the
tme of HIV diagnosis.

Analysis

Resource use recorded in the database (e.g. inpatent episodes, day case and outpatent visits) was
linked to 2018-9 NHS reference costs via generated Health Resource Grouping codes. We did not
include antretroviral drug costs as these are added separately in the modelling. A panel data set was
constructed (with one panel representng a 3-month period), and cost data were analysed using general
estmatng equatons.

Key findings

The fnal data set included 1768 people diagnosed with HIV, 36,850 quarterly periods and 69,917 clinic/
hospital visits, 98% of which were outpatent appointments. The unadjusted mean cost per person living
with HIV (PLWH) per quarter was £440 [standard deviaton (SD) £606]. Outpatent visits accounted

for 98% of hospital actvity, and 88% of total costs. Inpatent stays were infrequent (once every 9 years
on average), but relatvely costly when they occurred, accountng for 6% of total costs. Multvariable
analysis showed that the factors that increased quarterly costs the most were being a new patent to the
Trust, having a low CD4 count category, followed by current viral non-suppression or previous virological
failure. Demographic factors, such as ethnicity had a lesser impact on costs.

Limitations

The main limitatons were that the analysis was based on records from a single HIV treatment centre and
we were not able to incorporate socioeconomic or lifestyle factors (e.g. smoking), which are known to be
key determinants of health outcomes in HIV-diagnosed populatons. Thus, the independent contributon
of such factors to total costs is unknown. In additon, the SARS-CoV-2 pandemic has unquestonably
changed how most HIV and non-HIV NHS services are currently being delivered in the UK, with online
or telephone outpatent consultatons used to replace or reduce face-to-face atendances. The extent to
which changes will remain permanent is unknown, meaning the relevance of our cost estmates for use
in future studies is difcult to judge.
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Study 3D: modelling the cost-effectiveness of human immunodeficiency

virus prevention strategies, including human immunodeficiency virus testing
interventions, using a simulation model to determine the cost-effectiveness
(from a National Health Service perspective with outcomes as quality-
adjusted life-years) of strategies for preventing human immunodeficiency virus
transmission, alone and in combination

Study 3D had three main aims:

1. understand the contributon of diferent HIV preventon and testng uptake interventons in
reducing the HIV incidence so far

2. estmate the impact on HIV incidence of contnuaton of current policies

3. estmate the value (i.e. the maximum cost for an interventon to be cost-efectve) of actvites going
forward (including self-testng) to support HIV eliminaton.

Through addressing these aims, objectve 5 of WS3 was completed.

Methods

We used a dynamic individual-based simulaton model (the HIV Synthesis Model) that recreates the
lifetme HIV risks and, for those acquiring HIV, HIV progression and treatment outcomes of the MSM
populaton in the UK. In brief, we model age, CLS with primary (long-term) and short-term (e.g. casual)
partners, presence of other STls, HIV testng paterns, and then, in those infected with HIV, viral load,
CD4 cell count, use of specifc antretroviral drugs, adherence, presence of specifc resistance mutatons,
risk of AIDS and death, including death from non-AIDS conditons. The model was modifed based on
the fndings of the study 3A and 3C.

The parameter values determining sexual behaviour, the transmission rate, testng paterns and the
extent to which HIV diagnosis leads to a reducton in CLS are varied with each model simulaton run by
sampling from distributons and the model was calibrated to the most recent data available.®®

Analysis

To address the frst aim, having reconstructed the epidemic to date, we compared the HIV incidence in
2022 to that in counter-factual scenarios in which interventons from 2012 were either not introduced
or introduced to a lower extent, to understand the role of the diferent interventons. The counter-
factual scenarios considered were: (1) from 2012 CLS being high, at levels similar to those observed

in 1980, (2) the HIV testng rate stopping increasing in 2012 and the policy of antretroviral treatment
(ART) at diagnosis (as opposed to when the CD4 count was below 350/mm?) not being introduced in
2015, (3) a PrEP strategy not being introduced (through PROUD, self-sourcing, the Impact trial and lately
general commissioning) with consequent lower levels of testng (as people on PrEP test every 3 months)
and ART initatons, and (4) HIV testng rates stopping increasing in 2012, the policy of ART at diagnosis
not being introduced in mid-2015 and PrEP not being introduced.

To address the second and third aims, startng from the 302 simulatons to 2022 with the best ft,

we projected forward from 2023 to 2103 to understand what is the maximum cost that it would be
worth spending for actvites enabling an increase in the uptake of evidence-based interventon to be
cost-efectve and the impact on HIV incidence of contnuaton of current policies. All costs and health
outcomes are discounted at an annual rate of 3.5%. The following scenarios were considered to address
the third aim:

1. no change in interventons — sexual behaviour, HIV testng behaviour, and the probability of being
on ART, and of initatng and remaining on PrEP are fxed to the level reached in 2022

2. increase in the rate of HIV testng (around 30% increase, corresponding to around 400,000 men
having tested in the past year)
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3. increase in PrEP use (up to 140,000 at its peak, compared to the current 70,000)

4. decrease in CLS (from around 17% of MSM having fve or more condom-less partners in the past
year to 5%)

5. increase in HIV testng and PrEP use.

Key findings

Combinaton preventon, including a PrEP strategy (with its consequent repeat HIV testng in people
at risk of contractng HIV, as people on PrEP are assumed to be testng every 3 months), increased HIV
testng with ART initaton at diagnosis and condom use each played a major role in the reducton in
HIV incidence observed so far in the UK among MSM. Without any one of them, the number of HIV
infectons in 2022 would have been roughly double.

Contnuaton of current actvites should lead to a contnued decline; however, this would not reach the
target set by UKHSA in the ‘“Towards zero’ acton plan, which aims for < 50 HIV infectons per year in
MSM in the UK by 2030. Interventons leading to around a 30% increase in HIV testng or substantal
increase in PrEP or decreases in CLS would further substantally reduce HIV incidence, by, respectvely,
15%, 23% and 36%. A combined substantal increase in HIV testng and PrEP could avert 34% of
infectons. However, at the current cost-efectveness threshold, a 16% reducton in the cost of delivery
of testng and PrEP would be required for this scenario to ofer value for money. Our modelling suggests
that the introducton of PrEP may be cost-saving, but it would take 40 years for the incremental cost-
efectveness rato to be below £13,000. Therefore, commissioners would have to sustain an additonal
cost for the frst 20 years, unless drug prices substantally reduce.'®

Limitations

Our estmates are obtained using a mathematcal model, which is a simplifcaton of the reality. Secondly,
there is uncertainty over some parameter values used and we have incorporated this by sampling a
number of parameters from distributons. Overall, we believe we have been conservatve by choosing
broad distributons, which may convey more uncertainty than there actually is. Third, the populaton
simulated by the model, because of computer capacity, is 1/22 of the UK GBMSM populaton and this
increases the stochastc variability of our results.

Work package 3: discussion

The results from the AURAH2 study provided a detailed observaton of a cohort of HIV-negatve MSM
at risk of acquiring HIV over a 3-year period and provided key informaton for specifc parameters of
the model, partcularly on sexual behaviour among MSM. The natonal decline in HIV diagnoses from
2016 onwards was refected in the results of the AURAH2 study, indicatng that while HIV preventon
strategies are working, there remains a clear need to focus preventon eforts on potental transmission
risk among a small group of HIV-negatve MSM with risk behaviours. The HIV costng study highlighted
the importance of tmely diagnoses, as the strongest predictors of cost were having a very low CD4
count and being a new patent to the hospital trust. By compiling the informaton from studies 3A

and 3C, the model-based cost-efectve analysis demonstrated that multple preventon strategies

are necessary, and, in line with the systematc review on preventon interventons, PrEP ofers clear
potental benefts. Additonally, increasing HIV testng through modalites such as HIVST is necessary if
HIV eliminaton is to be achieved in the UK. However, a reducton in the cost of delivery of HIV testng
and PrEP is necessary in order to provide value for money.

Conclusion

The natonal decline in HIV incidence can be atributed to a combinaton of HIV preventon strategies,
with PrEP being one of the major contributors, along with high testng rates, immediate HIV treatment
initaton and good retenton on ART for those diagnosed. The RCT did not demonstrate that self-testng
increased HIV diagnoses. However, multple preventon strategies such as increasing the uptake of HIV
testng, PrEP and condom use are needed to achieve eliminaton of HIV in the UK.
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Summary of the programme

The PANTHEON programme aimed to reduce HIV incidence by determining the most cost-efectve
HIV preventon and testng policies in MSM and trans people in the UK. Over the 6 years of our
research programme, we undertook extensive and widely cited feasibility work (WS1), developed and
implemented an innovatve large-scale online RCT delivering HIVST to 10,135 MSM (WS1 and WS2)
and conducted modelling work investgatng cost-efectveness (WS3).

During WS1 we worked in partnership with the WHO on systematc reviews used to update their
normatve guidelines on HIVST.?® We led the key populatons meta-analysis and the qualitatve
components of their values and preferences review,® producing crucial evidence on the potental
for HIVST implementaton globally.*® The FGDs and interviews with stakeholders were instrumental
in informing aspects of the trial in WS2,2°28 as was the process evaluaton that assessed the trial
feasibility.*°%° The extended process evaluaton produced important social science research outputs
throughout the trial.

Workstream 2 successfully implemented the RCT (SELPHI) that was used to address one of the main
programme aims, investgatng whether the provision of free HIVST increased rates of HIV diagnoses
among MSM. While the results demonstrated that the interventon of a free HIVST did not lead to
increased confrmed diagnosis of prevalent or incident HIV infectons, the RCT remains the largest
HIVST trial implemented in a high-income setng and has shown the potental of HIVST to increase
HIV testng uptake without reducing STI testng or linkage to HIV care, partcularly in more marginalised
groups.®® The primary results may refect relatvely low levels of undiagnosed infectons due to falling
incidence rates in the UK, also described in the longitudinal cohort study of HIV-negatve MSM (Study
3A of WS3). The extended process evaluaton to cover the whole RCT drew out unique narratves from
marginalised groups of MSM and trans people who partcipated in the trial, elucidatng the value that
HIVST may have for these groups.

The substudies within WS3 were pivotal to informing the parameters of the model-based cost-
efectveness analysis for the PANTHEON programme and provided valuable contextual informaton
within their own right.1°2192 The results from our modelling suggested that the introducton of a

PrEP programme for MSM in the UK would be cost-efectve and possibly cost-saving in the long
term.1% Furthermore a reducton in the cost of antretroviral drugs (including the drugs used for PrEP)
would substantally shorten the tme for cost savings to be realised. This work directly infuenced
policy in Scotland (with provision of PrEP by NHS Scotland) and England (provision of PrEP through

a large implementaton study and the subsequent commissioning of PrEP by NHSE). A combinaton
of preventon approaches will be necessary to contribute towards reductons in HIV incidence and
progression towards the goal of HIV eliminaton in the UK.

Reflections on the successes and limitations of the programme

The impacts of the innovatve research which emerged from PANTHEON have been substantal. WS1
had broad impact, leading to signifcant innovatons in HIV testng in the UK and more widely. Our frst
acceptability study exploring HIVST values and preferences has become the most widely cited HIVST
study in Europe.?® The results from our RCT pilot and trial acceptability studies?®3233° have directly
informed HIVST implementaton through the voluntary sector in England, Wales and Scotland as well as
the Republic of Ireland through organisatons, such as the Terrence Higgins Trust, HIV Scotland and HIV
Ireland. We have also sought to respond to critcal questons pertaining to HIVST and health inequalites
by optmising HIVST interventons for priority groups within the HIV response. In partcular, our
qualitatve work with trans people has been met with substantal internatonal acclaim. The results were
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included in a NIHR alert and have flled an important evidence gap in expanding our understandings of
the challenges trans people face when accessing gender-afrming care. Through this programme, we
considered the cost-efectveness of PrEP introducton in MSM in the UK, which directly infuenced
policy in Scotland (with provision of PrEP by NHS Scotland) and England (provision of PrEP through a
large implementaton study and subsequent commissioning of PrEP). This work was published in Lancet
ID% and received signifcant media exposure including in the BBC, refectng the importance and public
impact of the work.

One of the original aims of PANTHEON was to ensure the adopton of cost-efectve HIV-preventon
interventons by directly working with policy-makers. The results of the RCT demonstrated that HIVST
is highly acceptable, feasible to deliver and increases testng uptake; however, routne commissioning
of HIVST has not yet occurred in England and Wales. Instead, commissioners have favoured the
contnued provision of HIVSS due in part to concerns about suboptmal linkage to care and issues of
surveillance of those with reactve results. This is in spite of HIVSS performing less well than HIVST

in terms of test completon, leading to signifcant unmet need.321°® A substantal potental role for
HIVST exists, but clear, practcal guidance facilitatng scale-up is required to guide policy-makers,
commissioners and voluntary-sector stakeholders to ensure roll-out occurs and meets the needs of a
range of individuals. The WS1 team from PANTHEON have recently had follow-on funding from the
NIHR programme development grants scheme (NIHR203298) to re-analyse existng data collected as
part of this programme grant, and synthesise it with previous publicatons, leading to the development
of an implementaton acton framework and toolkit. This research will promote and guide HIVST
implementaton in England and Wales.

Conclusions from the whole programme

Human immunodeTfciency virus self-testng has the potental to increase uptake and frequency of
testng among diverse groups of MSM, due to the privacy, utlity and convenience ascribed to it.
Through the PANTHEON programme of research, we demonstrated that HIVST is a highly acceptable
form of testng that could complement and expand MSM testng strategies, is feasible to deliver at large
scale and can increase testng uptake. Although the SELPHI RCT did not demonstrate that self-testng
increased HIV diagnoses, the provision of free HIVST did increase testng rates and was found to have
partcular utlity and potental for trans people and Asian, black and Latn American MSM who may face
barriers to traditonal HIV testng strategies.

A model-based cost-efectveness analysis of HIV-preventon interventons suggested that, in the
context of high levels of diagnosis of HIV and access to successful ART, PrEP could be a key interventon
that is highly efectve and cost-efectve in further reducing incidence, but that commissioners would
have to sustain additonal costs for the frst 20 years, unless drug prices substantally reduce. Actvites
to further increase the uptake of HIV testng, including HIVST, and condom use also remain important to
achieve eliminaton of HIV in the UK.

Recommendations for future research

Over the course of this programme grant substantal progress has been made and the global evidence base
surrounding HIVST has begun to mature. In several high-income settngs, HIVST has been demonstrated to
be feasible to deliver, and successful in improving uptake of HIV testng services and yield of positve results,
especially among MSM.104-106 The Fexibility of the interventon provides policy-makers and commissioners
with the ability to design HIVST interventons which respond to the specifc needs of the populatons

with which they work.?® Indeed, recent advances have focused on reaching individuals most likely to
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have undiagnosed HIV and least likely to engage in services; approaches include using secondary HIVST
distributon methods to access wider social networks of end-users as well as distributon in unconventonal
setngs, such as sex-on-premise venues and through vending machines.?”-1° Nevertheless, some important
evidence gaps remain especially critcal to the UK context which must be addressed.

1. Substantal health inequalites among MSM related to ethnicity, migraton status, educatonal
atainment, social connectedness, gender and sexual identty exist. If HIV eliminaton is to be
achieved in the UK, interventons, including HIVST, require careful planning to ensure they meet
the needs of marginalised MSM. A beter understanding of the role HIVST might play in the broader
landscape of free HIV service provision and how the scale-up of HIVST could reduce rather than
exacerbate inequalites is needed. As such, there is a need to beter understand the personal
contexts of HIVST use, as well as the place HIVST might take in the wider context of clinical
services alongside the role of social and sexual networks in testng decision-making. An analysis
exploring this is the focus of the PANTHEON 2 follow-on programme development grant.

2. There has been a recent shif to online models of testng to reduce the burden on bricks-and-mortar
sexual health services, but also in response to the COVID-19 crisis.203111 While HIVST supports
this shif and broadens the opportunity to test outside of a conventonal setng, more work needs
to be done to inform the scale-up of HIVST so that it can be commissioned at a natonal level.
Furthermore, there remain unanswered social science questons critcal to developing and targetng
new health promoton interventons, which can contribute to improving well-being and to progress
towards HIV eliminaton. Some of these analyses are the focus of the PANTHEON 2 follow-on
programme development grant.

3. RCT evidence to date suggested that among key populatons, HIVST compared to standard testng
can reduce linkage to care. It is critcal that innovatve approaches to linking those with reactve
HIV self-tests to care are developed.® In additon, further research on the potental of HIVST to link
those disengaged from services to HIV-preventon interventons are a priority.**?

Implications for practice

Prior to this programme of research, the role of self-testng for HIV among MSM had not been explored
in the UK. Evidence was lacking on the potental impact of HIVST on diagnosis rates and on linkage

to HIV treatment and care. Our results demonstrate that HIVST is widely acceptable and feasible for
MSM and can increase the frequency of testng, including in those who do not test regularly and those
at additonal risk. Further, a HIV-preventon interventon such as self-testng may respond to specifc
health inequalites in marginalised groups of MSM more vulnerable to HIV but who have been lef
behind in HIV-preventon interventon strategies, as demonstrated in our research with Asian, black and
Latn American MSM.

The successful disseminaton of our fndings on the cost-efectveness of PrEP introducton in MSM
in the UK has had and contnues to have large implicatons for clinical practce. PrEP is now provided
by NHS Scotland and NHS England and has played a substantal role in the reducton in HIV incidence
among MSM.
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