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ABSTRACT

Introduction: Patient preferences for long-acting antiretroviral therapies (LA-ART)
should inform development of regimens with optimal adherence and acceptability. We
describe a systematic process used to identify attributes and levels for a discrete choice
experiment (DCE) designed to elicit preferences for potential LA-ART options in the US.
Methods: Our approach was conducted in four stages: data collection, data reduction,
removing inappropriate attributes, and optimizing wording. We started with 8 attributes
defining potential LA-ART products based on existing literature and knowledge of
products in development. We conducted 12 key informant interviews with experts in HIV
treatment. The list of attributes, the set of plausible levels for each attribute, and
restrictions on combinations of attribute levels were updated iteratively.

Results: Despite uncertainty about which products will become available, key informant
discussions converged on 4 delivery modes (infusions and patches were not considered
immediately feasible) and 6 additional attributes. Treatment effectiveness and frequency
of clinical monitoring were dropped. Oral lead-in therapy was split into two attributes:
pre-treatment time undetectable and pre-treatment negative reaction testing. We
omitted product-specific systemic and local side effects. In addition to mode, the final
set of attributes included: frequency of dosing; location of treatment; pain; pre-treatment
time undetectable; pre-treatment negative reaction testing; and late-dose leeway.
Conclusions: A systematic process successfully captured elements that are both
feasible and relevant to evaluating the acceptability of potential LA-ART alternatives to

patients.
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3 Key Points for Decision Makers

e Long-acting antiretroviral treatment regimens currently in development will
increase choice and may improve clinical outcomes in persons with HIV infection.

e Creating a discrete choice experiment (DCE) based on hypothetical attributes of
products in development requires detailed input from experts and stakeholders,
but can provide important data to help guide product development and
understand patient preferences.

e While key informant interviewers with product developers, researchers, and
clinicians can provide guidance to inform DCE development, careful pilot testing
will be needed to ensure the salience and comprehension of the different

attributes and levels identified.
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INTRODUCTION

The development of long-acting antiretroviral therapy (LA-ART) is an important
technological advance that could increase ART uptake and adherence by providing
patients with new options to support viral suppression [1]. Historically, patients with HIV
have had few alternatives other than oral pills. Early regimens that required multiple pills
taken one or more times each day have become less complicated, with a clear
advantage for single-tablet daily oral regimens in terms of adherence and viral load
suppression [2]. Unfortunately, many patients still face challenges with ART initiation
and adherence. Of the 1.1 million people living with HIV (PLWH) in the United States
(US), approximately 86% have been diagnosed, 65% are receiving ART while in care,
and 56% are virally suppressed (approximately 86% of those on treatment) [3]. The
advent of new LA-ART modalities will provide increased options for patients who face
barriers to taking daily oral pills. Indeed, an increasing body of evidence demonstrates

patients are interested in and willing to try LA-ART [4-7].

Our own preliminary work showed that effectiveness and dosing frequency may be
critical for LA-ART acceptability, and that patients vary in their preferences regarding
side effects such as pain and injection-site reactions [8, 9]. Most LA-ART will have
drawbacks that could reduce acceptability for some PLWH and even be “deal-breakers”
for others, limiting uptake. Research is urgently needed to understand the LA-ART
product attributes and individual patient characteristics that will drive end-user
acceptability, so that developers can iteratively formulate more desirable products,

funders can prioritize the products and delivery modes most acceptable to patients, and
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researchers can identify interventions and services that are most likely to result in high

uptake and sustained use of LA-ART options.

In the present study, we conducted interviews with key informants (KI) knowledgeable
about emerging technologies in the ART drug development pipeline to develop a set of
attributes and levels for use in a discrete-choice experiment (DCE) designed to elicit

preferences for a broad range of potential LA-ART products.

Methods

Development of preliminary attributes

In developing attributes and levels, we followed a systematic process similar to Helter &
Boehler’s four-stage model of attribute development: (1) raw data collection; (2) data
reduction; (3) removing inappropriate attributes; and (4) wording [10]. First, we
conducted a review of the relevant literature, including our previous research, to
develop a preliminary set of attributes and levels defining potential new LA-ART
products (Figure 1) [6-9]. We then conducted 12 Kl interviews with experts in HIV
research, product development, and direct patient care who had knowledge of LA-ART
products in development. The purpose of these interviews was to better understand the
factors most likely to influence patient perceptions of the acceptability of different LA-
ART regimens as alternatives to their current oral treatment regimen. Based on these
interviews, we used an iterative approach to develop a final set of attributes and levels,

including restrictions for combinations of attribute levels, for use in a future DCE.
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Development of topic guide for Kl interviews

We developed a structured topic guide to be used in the Kl interviews. The topic guide
began with an introduction followed by four questions: (1) “Which LA-ART hypothetical
products are most likely to come on the market in the next 5-10 years?” (2) “Which type
of hypothetical product is most exciting to you and why?” (3) “What do you think would
be the main competitor for this product, and why?” and (4) “What challenges do you
foresee with providing combination LA-ART regimens to patients in the United States?”
Additional probes included: “How do the challenges of providing LA-ART for HIV
treatment differ from those of providing LA-ART for HIV prevention?” and “Do you think
that challenges or preferences might differ for patients who are ART-naive compared to

those who are ART-experienced?”

Kl interviews

The project leads (SMG, an HIV physician and clinical epidemiologist, and JMS, a
clinical psychologist, each with content expertise) conducted the interviews using a
HIPAA-compliant videoconference platform. A key assumption that was made explicit to
Kls at the beginning of each interview was that the efficacy of all hypothetical products
developed would be equivalent, and that none of these products would be considered
an HIV cure. This assumption allowed us to focus specifically on which attributes and

levels most clearly differentiate hypothetical products.
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Iterative development of attributes and levels

After responding to the questions in our topic guide, each Kl was presented with the
most up-to-date table of attributes and levels under consideration and then asked to
provide feedback. Specifically, KI were asked for their opinions on attribute descriptions,
attribute levels, and restrictions on combinations of attribute levels for different delivery
modes such as injections or implants. Each Kl was also asked to comment on the
scope and direction of the study specifically and on possible patient preferences for LA-
ART in general.

The table was updated iteratively throughout the Kl interviewing process, with
decisions to modify the table based on input received during each Kl interview and
weighed relative to the cumulative responses from all previous Kl interviews.
Immediately after each interview, brief summary notes [11] were circulated to study
team members for discussion at a weekly team meeting. Language complexity and
wording were carefully considered and edited to make the information more
comprehensible for the patient population.

After all Kl interviews were completed and consensus among the study team
members was achieved, the final attribute and level table, including restrictions on
combinations of attribute levels was sent to all Kls for final feedback. Examples of
feedback from the Kl included comments indicating that feasible frequencies of
treatment for LA oral medications range up to 4 weeks, and that intramuscular (IM)

injections could not realistically be administered at home.
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Transcription and qualitative coding of Kl interviews

Interviews ranged from 45 to 60 minutes. Audio recordings of the interviews were
processed through an audio-to-text transcription program, then reviewed and edited for
accuracy by two team members (ATB, SMG). Final edited transcripts were circulated to

the study team members for further review and discussion.

After completion of all Kl interviews, we began a more detailed analysis of the
transcripts via thematic coding focused on Kl quotes that led to modification or
refinement of the DCE attributes and levels. A codebook was created with codes that
referenced the specific topic guide questions used in each interview. These codes were
then broken down into sub-codes specifying the mode of medication delivery discussed.
After the codebook was completed, each interview transcript was uploaded to the
qualitative analysis software (Dedoose, Hermosa Beach, CA, USA) for coding by ATB,

with review of coded transcripts by JMS or SMG for consistency.

During the qualitative analysis process, two new codes were added to the codebook to
capture important information that was not specifically elicited in the Kl interview topic
guide questions: (1) products least likely LA-ART to reach the market soon and (2)
suggested changes to wording or presentation of the attributes and levels. For the
themes related to wording and presentation, we also coded whether the study team
rejected or accepted each Kl-suggested change. We used Dedoose to identify specific

quotes that highlighted the most salient themes.
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Results

Participant characteristics

The 12 participants comprised 5 women and 7 men, with ages ranging from 38 to 66
years. KI's main expertise was in clinical research (9), clinical practice (1),
sociobehavioral research (1), and pharmaceutical research (1). The median years of

experience working in the HIV field was 23 years (range = 3 — 38 years).

Themes from Kl interviews

The major themes that emerged from Kl interviews involved which products were most
likely to be developed, should be removed from consideration or had significant barriers
to development or roll-out, and which attributes were likely to be considered most
desirable by patients. All KI agreed with our assumption that all products considered

would be effective at suppressing viral load but not lead to a cure.

Identification of products most likely to be developed
Among the original treatment modes considered, IM injections, subcutaneous (SC)
injections, and implants were retained as the emerging technologies most likely to
become available for PLWH. LA oral tablets were added as a promising option, because
Kls thought these would likely be available in the next 5-10 years. Among these four
feasible options, most Kils (9 total) predicted that IM regimens were most likely to be
available in the near future:

“Obviously, the cabotegravit/rilpivirine [regimen] is on the way...I'm pretty

confident that that'll get moving forward. And I'm thinking we'll see some of those

10
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formulations get put together in the future in ways that allow less frequent

dosing.” — Kl#

SC injection-based regimens were also frequently referenced (5 Kis) as a feasible next-
in-line option:
“I think there will be high interest in injectables given in clinics, which still could
be either intramuscular or subcutaneous....And | think...to be explicit about
Subcutaneous...with the right formulation, a subcutaneous injection could be

given at home.” — Kl#

Apart from injectable products, most Kls (9 total) considered implants to be promising:
“I'm most excited about the [islatravir] implant... The pharmacokinetic properties
are amazing. And | think... there's human data and it looks good. So, I'm very

optimistic about that drug.” — KI#

Finally, LA oral tablets were mentioned by two of our experts as a potentially exciting
option for patients:
“I think that they [LA oral tablets] would be an option...We have the paradigm of
long-acting tablets being acceptable for other conditions like osteoporosis. So |
think that...would be a great option for certain patients. In some ways, a long-
acting oral tablet...would be a lot more acceptable to patients for whom the IM

injections are a challenge.” — Kl#

11
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Removal of less promising products and certain attributes

Both infusions and patches were included in the original list of possibilities, but were

dropped from consideration based on Kl input. Regarding infusions:
“I think it’s going to be so difficult and probably so expensive... it might be
interesting from a scientific point of view, potentially in cure research. But in
terms of widespread rollout of infusions for treatment of the millions of people in

the world that need it...I don't see that that's a realistic probability.” — KI#

Regarding our query about whether to keep patches in the list of options, the
pharmaceutical researcher stated:
“When we talk about the patch, we talk about the Durogesic transdermal
patch and other analgesics...these are highly potent drugs where you
need a very low dose... and are only used for once-a-day or more
frequent administrations... But for HIV drugs, as you know....none of the

drugs are as potent.” — KI#

Because there were several different modes to evaluate, we opted to drop injection site
reaction as a component of the pain attribute. Indeed, when we debated the inclusion of
an attribute on side effects, it became clear that this would complicate the choice tasks,
since different pharmaceutical agents with the same mode of delivery could have very
different side effects. One clinical researcher confirmed this challenge:

“I think you're right, because there's so many different side effects.. and from a

patient's point of view or physician’s point of view, ... the ones that are irreversible

12
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... that lead to end-organ damage ... are the ones that people are more likely to
be concerned about. Or, in reality, the ones that accumulate over 10 or 20

years... since we're talking about a timeframe of.. .lifelong therapy.” — Kl#

Finally, because most clinician Kl thought that the schedule for clinic visits and
laboratory monitoring would not differ no matter how treatment was delivered, we

omitted an attribute on the frequency of clinic visits for medical review.

Product attributes likely to influence acceptability
Kl discussions confirmed several product attributes on our initial list (Figure 1) that they
felt would influence acceptability. These included less frequent dosing, treatment
administration at a convenient location, minimal injection or insertion site pain (for
injections or implants), and a reasonable leeway (i.e., window) for safe re-dosing in the
event of a missed or delayed administration. When asked how best to present a late-
dose leeway attribute, most Kl thought it would be reasonable to make the leeway
interval proposed correspond to a percentage of a given hypothetical product’s dosing
interval. For example, one clinical researcher declared:
“I'd be surprised if you even needed 25%...I mean it might make a difference, for
example, for some of the oral long-acting...the shorter intervals of 25% or 50%.
But for the injectables, I'd be surprised if you don't have a plus or minus 2-week

tail, something like that....Anyway, | think 25%, 50% and 100% is fine.” — Kl#

13
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Most Kl felt it important to include information on pre-treatment lead-in to monitor for
adverse events or ensure viral suppression before switching to a LA-ART regimen,
since these requirements were included in the clinical trials leading to approval of LA
cabotegravir/rilpivirine:
“...given the data, cabotegravir and rilpivirine are probably going to come out [in
injectable form]... | mean, it's hard for me to believe that the FDA is going to not
have them mimic what they've done in their trials, which was 6 months [oral lead-

in time].” — KI#

Especially with respect to adverse event monitoring, Kl felt that HIV care providers
would emphasize this requirement:
“...Some docs absolutely want the oral lead-in because they want the
reassurance that there's not going to be an allergic reaction..., because of course
once you have given the shot, it hangs around for as much as a year. So, if you

have a hypersensitivity reaction that would be a worry.” — KI#

Finally, when asked about possible levels for the oral lead-in attribute, most Kls agreed
it would be best to separate the attributes for adverse event monitoring vs. viral
suppression. For example:
“.with regards to the lead-in... | think that's good to separate that from allergy to
the need for viral suppression, because | think those are two completely separate

questions. And especially if eventually the medication that's used for viral

14
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suppression ends up being the one that's also injected too. So that might change

the equation a little bit.” — KI#

Additional feedback about products and attributes
The most salient concerns Kls expressed about the use of LA regimens included a
preference for not switching from a successful daily oral regimen, logistical barriers to
the clinical delivery of injections and implants, and the potential for stigma due to visible
scarring or stigmata of use (e.g., an implant visible under skin). Many Kls suggested a
moderate likelihood that patients will choose to stay with their daily oral tablets when
presented with these LA regimens. For example, the clinician stated:
“You know, | think some individuals may prefer the routine of daily dosing. | have
a lot of folks who have been on a regimen for years that are very hesitant to
change and resist suggestion for change.” — Kl#
For this reason, we included a constant comparison to the patient’s current daily oral

regimen in the DCE design.

Another concern expressed by many of the Kls when discussing the forthcoming
regimen delivered by IM injection every 1-2 months was that it would place a logistical
burden on the clinics where patients would come to receive their scheduled dosing.
According to one clinical researcher:
“...The logistics are something we're already worrying about here. Because
people that are doing well on their therapy will come in every 6 months. We have

some even just come annually and if they have to come to the clinic every month,

15
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just in terms of the sheer volume of people to accommodate and finding rooms to

do the injections and the staff to do it...” — KI#

Finally, one Kl presented us with the consideration that LA regimens will likely require

two or three different drugs effective against the patient’s HIV strains, resulting in at

least two drugs to be administered:

“One thing that may be important that | don't see here, is a trade-off between
duration and number. The number of injections versus the duration or the
number of implants versus duration and/or tablets... because, and again, in
prevention, what we've seen is that...people prefer a longer duration, even if they
need more than one injection or more than one rod... So I think that's a really
important one to think through, given the products you are considering...and | am
almost going to tell you that you know for an implant, there is very little chance
that you could have a tri-therapy in a single implant. Most likely, you will have to

have two rods.” — Kl#

Final attribute list

Completion of Kl interviews with iterative updating led to a final set of attributes and

levels, reflecting the following changes (Figure 1):

1)

Dropping microneedle patches and infusions as product types and adding LA

oral tablets as an option;
Including frequency options of 3 months, 6 months, and 1 year for product types

expected to have a long duration of potency, such as implants;

16
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3) Removing effectiveness as an attribute since viral suppression would be required
for product approval;

4) Removing injection site reactions as a component of the injection site pain
attributes and removing consideration of any drug-specific side effects, as these
are likely to vary across product types and are unknown for many products;

5) Modifying the levels for injection site pain to “none”, “mild”, or “moderate” and
eliminating “minimal” as hard to distinguish from “mild;”

6) Splitting the lead-in on oral ART into two attributes: one for pre-treatment viral
suppression (labelled “pre-treatment time undetectable”) and the other for pre-
treatment adverse event monitoring (labelled “pre-treatment negative reaction
testing”);

7)  Simplifying the levels for pre-treatment time undetectable to “not needed,” 3
months, or 6 months prior to the switch to LA ART;

8) Simplifying the levels for negative reaction testing to “needed” versus “not
needed;”

9) Simplifying the levels for late-dose leeway to shorter or longer periods based on
the frequency of dosing (i.e., 25%, 50% or 100% of the dosing interval for that
option in the choice set); and

10) Dropping the attribute for frequency of clinical follow-up, as previously discussed.

In addition to these changes in attributes and levels, we decided that the final DCE
design will include a constant comparison to the patient’s current daily oral regimen and

that our descriptions of each product would include two administrations by mode (i.e.,

two injections, two implants), given the need for multidrug therapy.

17
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Discussion

We used an iterative developmental process over the course of 12 key informant
interviews coupled with qualitative content analysis of interview transcripts, to develop a
final list of attributes and levels to be used in an upcoming DCE to elicit the impact of
different treatment features on the likely acceptability of LA ART. After each interview,
the research team agreed upon the most salient Kl suggestions and used these to
inform possible additions, deletions, or modifications to any of the pre-specified
attributes and levels. The table of attributes and levels was modified each week based
on Kl suggestions before subsequent interviews were performed. This ensured each Ki
had the opportunity to provide commentary on the attributes and levels deemed most
feasible up to that point. Our final results include specific attributes and restricted levels
related to IM injections, SC injections, implants, and LA oral regimens: the four modes

of delivery considered most likely in the near future.

Recent work on specific HIV prevention and HIV treatment regimens in development or
recently approved for use has highlighted the importance of considering patient
preferences regarding delivery modes, dosing frequency, delivery location, and
injection-site pain [12-14]. That said, there has not yet been an attempt to address the
full spectrum of potential LA-ART product modes or to evaluate the impact of factors
such as pre-treatment time undetectable, pre-treatment negative reaction testing, and

late-dose leeway on patient preferences. The current work provides a basis for research

18
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on patient preferences for a large range of hypothetical LA-ART products, with attributes

and levels derived from detailed discussions with key informants.

While considerable research on patient preferences for LA treatments exists in the
areas of HIV prevention, hormonal contraception, and schizophrenia treatment [12, 15-
18] none of the existing literature on patient preferences regarding specific LA-ART
regimens explicitly asks PLWH to contextualize their preferences in contrast to their
current daily oral ART regimens. Our decision to develop a more comprehensive list of
LA-ART products, attributes, and levels, with a constant comparison to patients’ current
daily oral ART reflects what most patients would experience in actual practice, should
new LA-ART products become available to them. This direct comparison could provide
important insight into not only which future LA-ART regimens are most preferable
generally, but also which are more attractive to specific sub-groups of PLWH. For
example, we postulate that patients who take multiple daily oral pills in addition to their
ART will be more likely to prefer maintaining their daily oral ART regimen as they would

not likely perceive the addition of just one or two more medications to be troublesome.

One of the primary strengths of this research is that we spoke directly with a variety of
experts who are knowledgeable about emerging HIV treatment technologies and HIV
patient care. This is important because we are primarily interested in assessing patient
acceptability of products that are likely to come to market — rather than assessing
preferences for products ideal for the patient, but not currently feasible. In this way, we

can preemptively elicit realistic and meaningful patient preferences for technologies that

19
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are likely to actually appear on the market and become an alternative to their current
daily oral ART. Another strength of this work is that we have been able to explicitly
develop procedures to elicit patient preferences regarding the need for lead-in oral
therapy to monitor for adverse events or to ensure viral suppression prior to a switch to
LA-ART, and the leeway for redosing if a dose is missed. These factors are likely to
become salient when new technologies become available and patients and their
clinicians discuss the process of switching from their current daily oral ART to a LA-ART
regimen. Such data will be valuable as drug developers and service planners consider

the likely logistical and technical challenges of LA-ART product roll-outs.

A limitation of this work is that we did not specifically include patient feedback in this
early phase of DCE development. While we believe that the input from the Kls on
patient perspectives is likely to be accurate, pilot testing and direct feedback from
patients on our final attributes and levels will be critical and are planned. Another
challenge we encountered involves the correlation of many of the attributes. For
example, dosing frequency will likely always be correlated with mode of administration.
This correlation between attributes led to the requirement for a number of restrictions on
the combinations of attribute levels. These restrictions need to be taken into account in
analyzing our DCE data, and their impact on modeling our results will require careful

checking during our pilot testing phase.

A final possible barrier inherent in this work is that we chose not to consider costs,

product-specific side effects, or logistical constraints related to the roll-out of specific
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LA-ART products. In order to develop a design that could extract raw patient
preferences, we intentionally left out these factors and kept to hypothetical choice sets.
While we believe that products matching our hypothetical choice set combinations are
technologically feasible, there is a possibility that cost, toxicity, or logistical factors could

eventually render them unrealistic.

In conclusion, as new LA-ART products come to market, the range of treatment options
will increase for patients with HIV and their providers. Novel options may improve
clinical outcomes by promoting adherence to therapy, which remains a challenge for
many patients. ldentifying patient preferences, as well as patient characteristics
associated with preferences for different treatment modes and attributes, may prove
valuable for product developers, clinical researchers, and health systems as they
develop, test, and disseminate new regimen options for patients needing lifelong HIV
treatment. Ideally, LA-ART options will enhance not only adherence, which is critical to

HIV outcomes, but also quality of life.

21



Running Head: Attributes and Levels of a Discrete Choice Experiment for HIV Patient
Preferences

Declarations

Ethics Approval/Consent to Participate: This study was approved by the University of
Washington Human Subjects Division (STUDY00007390). All participants provided
verbal consent for study participation; written documentation of consent was waived.

Consent For Publication: N/A

Availability of data and material: The datasets used and/or analysed during the
current study are available from the corresponding author on reasonable request.

Competing interests: BH was an employee of RTI Health Solutions at the time this
research was conducted. VCM has received investigator initiated research grants (to
the institution) and consultation fees from Eli Lilly, Bayer, Gilead Sciences and ViiV.

Funding: This work was supported by NIH grant RO1 MH121424, UM1AI120176 and
by the University of Washington / Fred Hutch Center for AIDS Research, an NIH-funded
program under award number Al027757 which is supported by the following NIH
Institutes and Centers: NIAID, NCI, NIMH, NIDA, NICHD, NHLBI, NIA, NIGMS, NIDDK.
VCM received support from the Emory CFAR [P30AI050409].

Authors' contributions: SMG and JMS conceived the work, BH and DB contributed to
study design, and ACC helped identify key informants. ACC, RJYH, and VCM were key
informants and provided critical input on DCE development. SMG, JMS and ATB
conducted key informant interviews, and reviewed and coded transcripts. SMG, JMS,
BH, DB, and ATB met regularly to oversee the iterative process of DCE development.
ATB drafted the manuscript, and all authors contributed to and approved of the final
version.

Acknowledgements: The authors would like to thank the various Key Informant

Interviewees for assisting us in the development of this work that we hope will someday
inform future LA-ART research.

22



Running Head: Attributes and Levels of a Discrete Choice Experiment for HIV Patient
Preferences

References

1.

Kapadia, Shashi N., et al. "HIV virologic response better with single-tablet once
daily regimens compared to multiple-tablet daily regimens." SAGE Open
Medicine 6 (2018): 2050312118816919.

Owen, Andrew, and Steve Rannard. "Strengths, weaknesses, opportunities and
challenges for long-acting injectable therapies: Insights for applications in HIV
therapy." Advanced drug delivery reviews 103 (2016): 144-156.

Hogg, R. S. (2018). Understanding the HIV care continuum. The Lancet

HIV, 5(6), €269-e270.

Margolis, David A., et al. "Long-acting intramuscular cabotegravir and rilpivirine in
adults with HIV-1 infection (LATTE-2): 96-week results of a randomised, open-
label, phase 2b, non-inferiority trial." The Lancet 390.10101 (2017): 1499-1510.
Kerrigan, Deanna, et al. "Experiences with long-acting injectable ART: A
qualitative study among PLHIV participating in a Phase Il study of cabotegravir+
rilpivirine (LATTE-2) in the United States and Spain." PloS one 13.1 (2018):
e0190487.

Meyers, Kathrine, et al. "Lessons for patient education around long-acting
injectable PrEP: findings from a mixed-method study of phase Il trial
participants." AIDS and Behavior 22.4 (2018): 1209-1216.

Landovitz, Raphael J., et al. "Safety, tolerability, and pharmacokinetics of long-
acting injectable cabotegravir in low-risk HIV-uninfected individuals: HPTN 077, a

phase 2a randomized controlled trial." PLoS medicine 15.11 (2018): e1002690.

23



Running Head: Attributes and Levels of a Discrete Choice Experiment for HIV Patient
Preferences

8. Simoni, Jane M., et al. "Long-acting injectable antiretroviral treatment
acceptability and preferences: a qualitative study among US providers, adults
living with HIV, and parents of youth living with HIV." AIDS patient care and
STDs 33.3 (2019): 104-111.

9. Simoni, Jane M., et al. "A conjoint analysis of the acceptability of targeted long-
acting injectable antiretroviral therapy among persons living with HIV in the
US." AIDS and Behavior 24.4 (2020): 1226-1236.

10. Helter, Timea Mariann, and Christian Ernst Heinrich Boehler. "Developing
attributes for discrete choice experiments in health: a systematic literature review
and case study of alcohol misuse interventions." Journal of substance use 21.6
(2016): 662-668.

11. Simoni, J. M., Beima-Sofie, K., Amico, K. R., Hosek, S. G., Johnson, M. O., &
Mensch, B. S. (2019). Debrief reports to expedite the impact of qualitative
research: Do they accurately capture data from in-depth interviews?. AIDS and
Behavior, 23(8), 2185-2189.

12. Minnis, A. M., Roberts, S. T., Agot, K., Weinrib, R., Ahmed, K., Manenzhe, K., ...
& van der Straten, A. (2018). Young women’s ratings of three placebo
multipurpose prevention technologies for HIV and pregnancy prevention in a
randomized, cross-over study in Kenya and South Africa. AIDS and

Behavior, 22(8), 2662-2673.

24



Running Head: Attributes and Levels of a Discrete Choice Experiment for HIV Patient
Preferences

13. Shrestha, R., Karki, P., Altice, F. L., Dubov, O., Fraenkel, L., Huedo-Medina, T.,
& Copenhaver, M. (2018). Measuring acceptability and preferences for
implementation of pre-exposure prophylaxis (PrEP) using conjoint analysis: an
application to primary HIV prevention among high risk drug users. AIDS and
Behavior, 22(4), 1228-1238.

14. Rusconi, S., Marcotullio, S., & Cingolani, A. (2017). Long-acting agents for HIV
infection: biological aspects, role in treatment and prevention, and patient's
perspective. New Microbiol, 40(2), 75-79.

15.Katz, E. G., Hauber, B., Gopal, S., Fairchild, A., Pugh, A., Weinstein, R. B., &
Levitan, B. S. (2016). Physician and patient benefit—risk preferences from two
randomized long-acting injectable antipsychotic trials. Patient preference and
adherence, 10, 2127.

16.Levitan, B., Markowitz, M., Mohamed, A. F., Johnson, F. R., Alphs, L., Citrome,
L., & Bridges, J. F. (2015). Patients’ preferences related to benefits, risks, and
formulations of schizophrenia treatment. Psychiatric Services, 66(7), 719-726.

17.van der Straten, A., Agot, K., Ahmed, K., Weinrib, R., Browne, E. N., Manenzhe,
K., ... & TRIO Study Team. (2018). The Tablets, Ring, Injections as Options
(TRIO) study: what young African women chose and used for future HIV and
pregnancy prevention. Journal of the International AIDS Society, 21(3), e25094.

18. Greene, G. J., Swann, G., Fought, A. J., Carballo-Diéguez, A., Hope, T. J.,
Kiser, P. F., ... & Richard, T. D. (2017). Preferences for long-acting pre-exposure
prophylaxis (PrEP), daily oral PrEP, or condoms for HIV prevention among US

men who have sex with men. AIDS and Behavior, 21(5), 1336-1349.

25



Fig. 1 Initial and Final Attributes and Levels

Initial attributes and levels | Final attributes and levels
( N )
Hypothetical LA product type Hypothetical LA product type
IM injection, SC injection, implant, I:> IM injection, SC injection, implant,
patch, infusion long-acting oral pills
. J
( )

Frequency of dosing

Frequency of dosing I:> Weekl
ly, monthly, every 2 months, every 3
Weekly, monthly, every 2 months months, every 6 months, once a year

. J
e N
Location of administration I:> Location of administration
Home, pharmacy, clinic Home, pharmacy, clinic
. J
4 )
Effectiveness %
As effective, more effective (fewer blips) |Z>
L ) Removed
e A f A
Injection site pain or reaction |:> Pain
None, minimal, mild, moderate None, mild, moderate
|\ J o J
( ) ( )\
Lead-in on oral ART I:> Pre-treatment time undetectable
None, 3 months, 6 months Not needed, 3 months, 6 months
. J o J/
e ™
Pre-treatment negative reaction testing
Not needed, needed
. J
e a
“Forgiveness” if missed dose I:> Late-dose leeway
None, mild, moderate Short period, long period
. J
Frequency of clinic follow-ups
3 months, 6 months, 12 months |:> 23
Removed

Abbreviations: LA = long-acting, ART = antiretroviral therapy, IM = intramuscular, SC = subcutaneous



