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Abstract

Background

People living with HIV (PLHIV) who use drugs face overlapping social-structural inequities
that contribute to suboptimal adherence to antiretroviral therapy (ART). Recent research
suggests that long-acting antiretroviral therapy (LA-ART) can offer an important alterna-
tive to daily oral ART by mitigating adherence barriers, but this work has largely excluded
PLHIV who use drugs. We, therefore, explored the acceptability of injectable and transder-
mal LA-ART among PLHIV who use drugs in Canada, which has no-cost universal access
to oral ART. Greater understanding of PLHIV who use drugs’ perspectives on LA-ART

will be essential to fully leverage treatment advances and maximize its individual- and
population-level benefits.

Methods

From February 2019 to February 2020, we conducted in-depth interviews with 33 PLHIV

who use drugs in Vancouver, Canada with suboptimal ART adherence (i.e., £ 50%). Par-

ticipants were recruited for interviews through a prospective cohort study. Interviews were
audio-recorded, transcribed, and analyzed using inductive and deductive approaches.

Results

Our analysis identified key factors shaping LA-ART acceptability. First, LA-ART enthusi-
asm was highest among participants who were less satisfied with oral ART regimens due
to pill burden or adverse side effects for oral ART and participants who struggled with daily
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adherence due substance use and social-structural factors (e.g., homelessness, incarcer-
ation). Moreover, participants who had physicians they trusted identified their physicians
as credible sources of information on LA-ART, and indicated a desire for informed and
shared decision-making regarding treatment changes. Finally, participants emphasized
that there is no one-size-fits-all treatment approach for PLHIV who use drugs and high-
lighted the importance of access to a full range of available treatment options, including
LA-ART.

Conclusions

There is potential for high LA-ART uptake among PLHIV who use drugs, particularly those
who experience adherence barriers due to their substance use and structural vulnerability.
While our findings are limited by the specific population and setting, they nevertheless
underscore the need for efforts to ensure universal and equitable access to LA-ART.

Introduction

People living with HIV (PLHIV) are experiencing longer and healthier lives in large part due
to advances in antiretroviral therapy (ART) [1-3], including simplified treatment regimens
of only one pill per day [4]. ART is effective at suppressing viral load and maintaining CD4
counts, but requires high levels of adherence to achieve optimal treatment response [5]. Even
so, the benefits of ART have not been fully realized across all PLHIV. Daily adherence and
long-term ART engagement remains a challenge among populations such as PLHIV who use
drugs disproportionately impacted by social-structural inequities [6,7]. Adherence to ART
is necessary not only to achieve viral suppression and optimal health outcomes among this
population, but also to realize the full benefits of treatment as prevention efforts [8].

Adherence to ART among PLHIV who use drugs is constrained by multiple, interrelated
factors [9-11]. Research has documented high levels of physical and mental health comorbidi-
ties that adversely impact ART adherence, including chronic pain, substance use disorder, and
depression [11-13]. Further, research has highlighted how the structural vulnerabilities faced
by PLHIV who use drugs can constrain their ART adherence [9-11]. Structural vulnerability is
a useful concept to understand suboptimal ART adherence among PLHIV who use drugs [10].
It refers to how the position an individual or a group occupies within a system of power rela-
tions based on social (e.g., classism, racism, sexism) and structural inequalities (e.g., poverty,
drug criminalization) renders them disproportionately vulnerable to suffering [14]. Even in
settings with universal healthcare and coverage of HIV treatment, research has quantitatively
and qualitatively documented how constraints rooted in structural vulnerability impact ART
adherence and outcomes among PLHIV who use drugs [7,15-21]. For example, incarceration
and homelessness contribute to suboptimal ART adherence among PLHIV who use drugs in
Vancouver, British Columbia, a setting with no-cost universal access to oral ART [15]. Previous
research has called for continued improvements to HIV treatment formulations, accompanied
by structural reforms (e.g., provision of truly affordable housing, decriminalization of drugs),
to optimize ART adherence among PLHIV who use drugs [10]. As advances in biomedical
technologies for HIV treatment are made, acceptability studies among PLHIV who use drugs
are needed to ensure equitable uptake and impact of these new technologies.

Long-acting antiretroviral therapy (LA-ART) has begun receiving approval worldwide,
including in Australia, Botswana, Canada, the European Union, the United Kingdom, and
the United States [22-24]. LA-ART could help address some of the challenges associated
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with adherence to current treatment regimens [25,26]. Compared to oral ART that must be
taken daily, LA-ART is administered on a less-frequent basis (e.g., every 4 or 8 weeks) [25,26].
Different formulations of LA-ART are being explored, including injectable and transdermal
(e.g., patches and films) formulations [27,28]. Phase 3 clinical trials have demonstrated non-
inferiority of LA-ART compared to oral ART with regard to maintaining viral suppression
[25,26]. Importantly, recent observational research from the United States has demonstrated
that LA-ART can help people with viremia and challenges with oral ART adherence obtain
and maintain viral suppression, including people experiencing homelessness or unstable
housing, mental illness, and/or substance use [29]. In addition, an emerging body of research
is examining the acceptability of LA-ART [30], including among structurally vulnerable
PLHIV such as women living with HIV, sex workers, and people experiencing housing
instability and/or substance use [31-33]. A scoping review on the perceptions of long-acting
antiretrovirals among key populations of PLHIV identified difficulty maintaining oral ART
adherence as one of the most important reasons for preferring LA-ART [30]. As LA-ART is
becoming or expected to soon become part of the routine care for PLHIV in many parts of the
world, in-depth understanding of the acceptability of LA-ART among PLHIV who are known
to disproportionately experience adherence barriers, including PLHIV who use drugs, is criti-
cal to the successful implementation of the treatment.

While LA-ART offers promising prospects, little is known about the perspectives of PLHIV
who use drugs. To date, no clinical trials have focused exclusively on this population, under-
scoring the potential risk of people who use drugs from being excluded from available treat-
ment options. One quantitative study found that PLHIV who use drugs were more likely to
find LA-ART acceptable than PLHIV who do not use drugs [34]. While only a few studies
have qualitatively examined the acceptability of LA-ART among PLHIV who use drugs, these
studies have provided important insights, including factors that shape the acceptability of
LA-ART among this population [32,33,35,36]. For example, Collins and colleagues found that
existing HIV outcomes and experiences with oral ART shaped willingness to consider LA-ART
among PLHIV who use drugs in Rhode Island, United States [36]. Research on LA-ART that
seeks to understand the perspectives of PLHIV who use drugs is crucial to support the imple-
mentation of treatment that is tailored to this population and the social-structural contexts in
which they are embedded. However, to our knowledge, no study on the perspectives of PLHIV
who use drugs on LA-ART has been conducted in a setting with no-cost universal access to
HIV treatment. Understanding perceptions within a universal healthcare setting is critical to
assessing factors that influence the acceptability of LA-ART when cost of oral ART is not an
impediment, such as in Vancouver. Thus, drawing on the concept of structural vulnerability,
we conducted this qualitative study to explore the acceptability of LA-ART among PLHIV who
use drugs in Vancouver. Of note, Vancouver provides a unique setting in which to conduct an
acceptability study on LA-ART as the province has had longstanding universal coverage of oral
ART but restricted coverage of LA-ART based on clinical eligibility criteria (e.g., maintenance
of viral suppression ideally for six months or more on oral ART). Greater understanding of
the perspectives of PLHIV who use drugs regarding LA-ART will be essential to maximize
advances in ART and improve HIV outcomes and quality of life among this population and
achieve population benefits of ART-based HIV prevention efforts.

Methods
Study design and setting

We draw upon in-depth, semi-structured interviews with 33 PLHIV who use drugs in Vancou-
ver (see Table 1 for demographic information). This study was conducted through an ongoing
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program of ethno-epidemiological research examining contextual forces that shape HIV
prevention and treatment among people who use drugs [9,11,37-40]. Ethno-epidemiological
research is a methodological approach in the field of drug research that facilitates deeper
insights into how contextual forces influence the acceptability of emerging HIV treatment
technologies. The study was approved by the University of British Columbia/Providence
Health Care Research Ethics Board.

Study participants

This ethno-epidemiological study was conducted in connection with the AIDS Care Cohort to
evaluate Exposure to Survival Services (ACCESS), an open prospective cohort study of PLHIV
who use drugs operating in Vancouver’s Downtown Eastside neighbourhood; this is described
in greater detail elsewhere [41]. For the ACCESS cohort, individuals who were 18 years of age
or older, spoke English, lived in Greater Vancouver, and used illicit drugs other than cannabis
in the previous month were recruited through word of mouth, street outreach, and referrals
[41]. For the current study, we recruited ACCESS cohort participants who had suboptimal
ART adherence rates (i.e., = 50%) in the last two semi-annual cohort study follow-up visits,
determined through responses to questionnaires completed during cohort study follow-up vis-
its. ACCESS cohort staff invited individuals in the ACCESS cohort who had provided consent

Table 1. Background characteristics of sample (n=33).

Age Total (%)
30-39 3 &
40-49 14 (42)
50-59 13 (39)
60-69 3 9)

Gender
Man 15 (45)
Two-Spirit 1 (3)
Woman 17 (52)

Race/ethnicity*

Indigenous 20 (61)
Middle Eastern 2 (12)
White 14 (42)

Drug use in the past 30 days*

Amphetamine 10 (30)

Cannabis 12 (36)
Cocaine 14 (42)
Crystal methamphetamine 23 (70)
Heroin 18 (55)

Fentanyl 12 (36)
Non-medical prescription opioid use 5 (15)
Other 2 (6)

Years since HIV diagnosis
Mean (interquartile range) ‘ 16.0 (10.5-20.0) ‘

Years since antiretroviral therapy initiation
Mean (interquartile range) ‘ 12.7 (8.0-18.0) ‘

*Participants could report multiple categories.

https://doi.org/10.1371/journal.pone.0319010.t001
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to be contacted regarding qualitative studies (approximately 80% of cohort) to participate in
the current study through a phone call or during their routine cohort study interview. Individ-
uals who expressed interest were scheduled for an interview with a qualitative interviewer for
the current study. Those who could not provide consent for the current study were excluded.

Data collection

Interviews were conducted at a storefront research office located in Vancouver’s Downtown
Eastside neighbourhood. Interviewers explained the study procedures and obtained written
informed consent prior to conducting the interviews. The interview guide included ques-
tions to facilitate discussion on a range of topics, including: (1) HIV treatment history and
perceptions of ART; (2) interaction with care providers regarding HIV treatment; and (3)
perceptions of LA-ART, including factors that shape the level of interest in taking LA-ART.
Interviews were conducted between February 2019 and February 2020. Interviews averaged 31
minutes (range: 10 - 46 minutes), and were conducted in English, audio recorded, and tran-
scribed verbatim. Participants each received a CAD $30 honorarium following the completion
of their interview.

Data management and analysis

Interview transcripts were imported into NVivo, a qualitative data management and analysis
software program, and analyzed using deductive and inductive methods [42]. Research team
members reviewed a selection of transcripts and then met as a group to develop the initial
coding framework based on preliminary themes emerging from the data and a priori themes
derived from the interview guide. The data were then coded independently by four members
of the research team. During data coding and analysis, the research team met regularly to dis-
cuss emerging themes in the data and revise the coding framework. Themes were interpreted
through a structural vulnerability lens to emphasize how individual characteristics intersect
with social and structural factors to shape acceptability, or lack thereof, towards LA-ART
[14]. This was operationalized through discussions of themes and illustrative cases among the
research team to better understand the theoretical processes underlying participants’ perspec-
tives on LA-ART.

Results
Enthusiasm and willingness to use LA-ART

Many participants expressed enthusiasm and willingness to use both injectable and trans-
dermal formulations of LA-ART. Given that our participants skewed older in age, with most
diagnosed with HIV in the 1990s or early 2000s, motivation to adhere to ART was high as they
were aware of its health benefits, including improved overall health and lifespan, which they
themselves had experienced. Nevertheless, many participants described how adherence to
oral ART could be challenging. These participants viewed LA-ART as having the potential to
improve treatment adherence by addressing barriers related to current treatment regimens.
Addressing pill burden. Participants felt that LA-ART could make treatment adherence
easier by reducing the burden of daily pill administration. This view was particularly
prominent among those who took multiple pills to manage their HIV and/or other health
conditions. While advances in oral ART have allowed for a single pill regimen, some
participants described being on more complex regimens with higher pill counts. This
phenomenon has been previously reported in our setting as a result of individuals developing
drug resistance to simplified treatment regimens [10]. Moreover, many reported living with
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comorbidities (e.g., chronic pain, substance use disorder, depression), and the management
of these other health conditions also contributed to pill burden. For example, one participant
expressed his support for LA-ART as taking multiple pills for his non-HIV health conditions
made it difficult to remember to take his oral ART:

That [LA-ART] sounds convenient. Oh, yeah. I would be all for it. Id be supportive of it
because it’s hard to remember to take pills. [...] Because I take a lot of pills. [Interviewer:

Oh, for other health conditions?] Yeah, like for other things, yeah. For stomach and ulcers,
thyroid, all kinds of stuff. I mean, I take a lot of pills. So it’s like it would be nice to get that all
at one time per month. That would be really helpful. (56-year-old Metis man)

Side effects. In addition to simplifying treatment regimens, participants who expressed
a strong interest in taking LA-ART often described being less satisfied with oral ART due to
side effects they experienced, including nausea, diarrhea, weight loss, abdominal pain, and
headaches. One participant described:

I can’t wait to try it [LA-ART]. Yeah, and if it’s something that doesn’t have the side effects
that the medication that I've been taking do to me now, that would be awesome. Id be set. Id
be happy. Be happy, happy. (60-year-old Indigenous woman)

Several participants reiterated these sentiments, including how their side effects necessi-
tated self-management. One participant who got his oral ART co-dispensed with methadone
formulation explained how taking these treatments together often made him nauseous and
vomit, which he managed by stopping his oral ART:

So, it was like now you have to do heroin, because you just threw up all the Methadose, right?
So that’s why it was the pills that I thought were making me sick, so once I stopped taking the
[ART] pills, then I wasn’t throwing up anymore. (64-year-old white man)

Socio-structural factors. Some participants struggled with ART adherence due to
the complex realities of their everyday lives and challenges resulting from their structural
vulnerability, including housing insecurity. For example, one participant described how
becoming unhoused after being evicted, a relatively common experience among PLHIV who
use drugs in our setting [17], affected his ability to take his oral ART:

I did actually for a very short period try the one pill for a very short period [...] but I didn’t
last longer than three weeks on that because I ended up homeless. So, I went off it right away.
I told the doctor, I said, ‘Look, I'm not ready for this because I thought I was, but something
happened, and I ended up homeless for a stupid reason. It wasn’t even mine. [...] I had my
rent paid and everything and yet I got kicked out too. (42-year-old Indigenous woman).

Another participant described how adherence to oral ART was challenging due to the
intersection of substance use and structural vulnerabilities, including incarceration. When
asked what was going on in his life when he stopped taking his oral ART, he responded:

I was living in recovery houses, I think, and so there was sporadic using [substance use],
but it was more binge using than, you know, on occasion. And I think I was at the jail
too there for a while. [...] It was a combination of everything, you know. Doing the drugs,
being in a bad situation, and not taking the other drug [ART]. (48-year-old white and
Indigenous man)
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Desire for shared decision-making

Participants expressed a desire for access to current, evidence-based information on
LA-ART, including results from the latest clinical trials. Participants indicated that they
wanted to know “where they did it [the clinical trial] and who they did it with, and what the
results were, and what the side effects were, and just everything about it” (64-year-old white
man). In particular, participants were interested in receiving information on the mech-
anism for time release and its effectiveness, as well as side effects of LA-ART, including
short and long-term toxicities. Accessing information about these factors were shaped by
many participants’ experiences of developing chronic health conditions from previous or
current HIV treatment regimens. One participant who attributed her osteoporosis to ART
explained:

The thing with a lot of the new drugs is, they don’t really know too much about the side effects
and then later on you end up having that bone disease that old people get [osteoporosis]. |
ended up getting that and there’s nothing I could do to sue or anything like that. (45-year-old
white and Middle Eastern woman)

Most participants identified their infectious disease specialists with whom they had estab-
lished trusting relationships as credible sources of information on LA-ART. Importantly, par-
ticipants indicated a strong desire for shared decision-making with regards to LA-ART. These
desires were often informed by previous experiences of not being involved in decision-making
around their treatment. Participants emphasized the importance of effective communication
in the decision-making process, including taking time to listen to and understand patients’
needs and concerns. One participant shared:

If you are a doctor, just make sure you spend a little more time making sure you listen to
your patients and make sure you know what they’re taking every day to save it from being
spread. Just having an individual, more individual time with your patient to hear their
issues. (53-year-old white woman)

Access to a full range of available treatment options

Participants interested in LA-ART described how paying out-of-pocket for the treatment
would lead them to be less interested, compared to their current treatment which is offered
at no cost. One participant (48-year-old white and Indigenous man) described: “I would stay
on the one that I can get publicly funded, of course” These participants, many of whom rely
on social assistance as their main source of income, explained that they would not be able to
afford LA-ART if it were not covered publicly:

Nobody can afford that kind of money, or Magic Johnson could [Laughs], but he’s excep-
tional. [...] I couldn’t afford it. Even if I could afford it, I don’t think Id want to spend 80% of
my income. [...] Id rather be dead. (64-year-old white man)

Most participants looked to the public health care system to provide full coverage of the
life-saving treatment. When asked whether LA-ART should be publicly-funded, one partici-
pant, for example, responded:

It [LA-AART] should be [publicly] paid for. Fucking right it should be paid for. It should
be paid in those countries they have people who are still dying every day from it [HIV]. [...]
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Health care for everybody everywhere. Everywhere. [...] Nobody should be fucking dying like
a plague. Not anymore. (43-year-old Indigenous Two Spirit participant)

Participants emphasized that there is no ‘one-size-fits-all’ treatment approach for PLHIV
and highlighted the importance of access to a full range of available treatment options, including
LA-ART. Throughout the interviews, participants emphasized the need to recognize that indi-
viduals are different and respond to treatment in different ways. As one participant described:

Everybody’s made up differently, so we all react differently to different things. [...] So youd
have to try it to figure out if it would work for you or not, right? (51-year-old white woman)

When asked about their preferences for LA-ART formulations, many participants did not
prefer one LA-ART formulation over the other. However, a few participants preferred inject-
able LA-ART due to concerns over lack of adhesion of transdermal formulations, which they
had experienced with other medicated patches (e.g., nicotine and fentanyl patches), and a few
participants preferred transdermal formulations due to fear of injections and injection-related
infections. Participant accounts underscored the significance of access to a range of LA-ART
delivery technologies.

Discussion

The development of LA-ART marks an important step forward in the treatment of HIV, par-
ticularly for PLHIV who experience challenges with ART adherence. Our study contributes to
the emerging body of literature on the acceptability of LA-ART among structurally vulnerable
PLHIV. Specifically, this study adds the perspectives of PLHIV who use drugs, a population
that continues to experience suboptimal adherence to ART and lower rates of viral suppression.
Our analysis of participant accounts identified key factors shaping LA-ART acceptability. Par-
ticipants who were less satisfied with oral ART regimens expressed enthusiasm and willingness
to use LA-ART. Participants identified physicians with whom they had trusting relationships
as credible sources of information on LA-ART and indicated a strong desire for informed and
shared decision-making with regards to ART. Participant narratives demonstrated that there is
no one-size-fits-all treatment approach for PLHIV who use drugs and highlighted the impor-
tance of access to a full range of available treatment options, including LA-ART.

Our findings suggest that PLHIV who use drugs could be particularly well-positioned
to benefit from LA-ART. Participants who expressed a strong interest in taking LA-ART
were often less satisfied with their current treatment regimens or had struggled with daily
adherence. Our findings are in-line with previous research on LA-ART suggesting that it
could alleviate the burden of daily pill administration among structurally vulnerable PLHIV
[31,33,43]. We extend the existing literature by identifying that LA-ART could help to alleviate
the burden associated with oral ART among people impacted by polypharmacy (i.e., five or
more medications) [44], such as those living with comorbidities. LA-ART may serve as an
important treatment option, particularly as PLHIV who use drugs are getting older and living
with multiple comorbidities [11].

Moreover, our findings highlight the potential of LA-ART to benefit PLHIV who use drugs
impacted by structural vulnerabilities that interfere with ART adherence (e.g., housing insecu-
rity, incarceration). This aligns with findings from a recent study by Fletcher and colleagues,
which found that PLHIV experiencing housing instability and/or substance use preferred
LA-ART over a daily pill regimen as it addressed conditions unique to their structural vul-
nerability (e.g., not having to worry about their medications being stolen) [33]. Alongside
structural reforms such as the provision of truly affordable housing and decriminalization
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of drugs that address the underlying social, economic, and political factors that shape ART
adherence, LA-ART offers a critical opportunity to impact HIV outcomes and quality of life
among PLHIV who use drugs. Optimizing ART adherence among structurally vulnerable
PLHIV, including people who use drugs and other key populations identified by UNAIDS, will
accelerate progress towards ending AIDS by 2030.

Our findings underscore the importance of shared decision-making with regards to
LA-ART. Shared decision-making is particularly appropriate in cases where there is not a sin-
gle ‘Dest’ treatment option [45], such as with HIV treatment. Previous studies have identified
that PLHIV value involvement in decision-making regarding HIV treatment [46,47], and pre-
fer levels of involvement that may be higher than those of other groups [48]. This enhanced
desire for involvement in decision-making may be attributed to the fact that HIV treatments
have come not only with benefits but also with undesirable side effects, including long-term
toxicities [48]. Moreover, research has suggested that satisfaction with the amount of personal
control over treatment decisions is important for ART uptake among PLHIV [49]. Shared
decision-making that respects patient preferences should be adopted to ensure that treatment
plans optimize the health and wellbeing of PLHIV who use drugs.

Finally, our findings highlight the need for British Columbia to expand access to LA-ART.
As of March 2024, British Columbia was the only province in Canada without widely accessible
LA-ART [50]. While PLHIV in British Columbia have access to oral ART at no cost through
the Drug Treatment Program funded by the provincial government, the program currently
restricts access to LA-ART for many PLHIV through its clinical eligibility criteria [50,51].
Participant narratives highlighted how cost could be a major barrier to LA-ART uptake among
PLHIV who use drugs. This adds to growing calls locally and globally, including by UNAIDS
and other global health agencies [52], for immediate and expanded access to LA-ART.

This study has limitations. First, given that our participants were all English-speaking
and recruited through a longstanding cohort study, our sample population may be over-
representative of individuals who are well-connected to health and social services. Therefore,
their experiences may not reflect those of individuals who are disconnected from health and
social services and among the most structurally vulnerable, such as new immigrants. Second,
many of our participants have experiences with older HIV treatment regimens as they were
diagnosed with HIV in the 1990s or early 2000s. Thus, their experiences may not reflect those
of individuals who were diagnosed with HIV more recently, or younger PLHIV. Finally, our
study was undertaken in a setting with a longstanding universal coverage of ART and other
treatment supports for PLHIV. Research conducted in settings without these supports may
uncover additional treatment-related experiences. Nevertheless, this study offers in-depth
insights into the perspectives on LA-ART among a population underrepresented in literature.

Conclusions

LA-ART has potential for high uptake among PLHIV who use drugs, particularly those

who experience barriers to adherence to current oral ARV treatment regimens due to their
substance use and structural vulnerability. Our findings underscore the need for efforts to
ensure universal and equitable access to LA-ART, including interventions to improve shared
decision-making and quality of care.
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