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REVIEW ARTICLE

The LAIs Are Coming! Implementation Science
Considerations for Long-Acting Injectable Antiretroviral

Therapy in the United States:
A Scoping Review

John T. Kanazawa,1 Parya Saberi,2 John A. Sauceda,2 and Karine Dubé1

Abstract

Long-acting injectable antiretroviral therapy (LAI-ART) is one of the latest advancements in HIV control with the
potential to overcome oral ART barriers to adherence. The objective of this article is to anticipate and exam-
ine implementation considerations for LAI-ART using components of the PRISM model, a Practical, Robust
Implementation and Sustainability Model for integrating research findings into practice. We conducted a scoping
review from January to August 2020 of the growing literature on LAI-ART implementation and other fields using
LAI therapies. Key considerations regarding LAI-ART were parsed from the searches and entered into the
PRISM implementation science framework. The PRISM framework posed multiple questions for consideration in
the development of an optimal implementation strategy for LAI-ART in the United States. These questions
revealed the necessity for more data, including acceptability of LAI-ART among many different subgroups of
people living with HIV (PLWH), cost effectiveness, patient satisfaction, and patient-reported outcomes, as well as
more detailed information related to the external environment for optimal LAI-ART implementation. Ethical
considerations of LAI-ART will also need to be considered. The anticipation of, and excitement for, LAI-ART
represent the hope for a new direction for HIV treatment that reduces adherence barriers and improves prognoses
for PLWH. We have a unique window of opportunity to anticipate implementation considerations for LAI-ART,
so this new therapy can be used to its fullest potential. Outstanding questions remain, however, that need to be
addressed to help achieve HIV suppression goals in diverse populations.

Keywords HIV, antiretroviral therapy, long acting, injectables, implementation science, PRISM framework

Introduction

HIV is a manageable chronic disease because of the
tremendous advancements in antiretroviral therapy

(ART).1–3 People living with HIV (PLWH) now realize a life
expectancy near that of the general population and do not
have to fear sexual transmission of the disease if they achieve
an undetectable viral load.2,4–8

Despite advances in ART, the Centers for Disease Control
and Prevention estimates that 37% of PLWH in the United
States remain virally unsuppressed and at-risk for transmit-
ting HIV.9 Adherence to the lifelong, daily dosing of oral
ART is required to maintain virologic suppression and often
presents substantial and onerous barriers for some PLWH due

to individual, social, and/or structural factors.10–19 Long-
acting injectable antiretroviral therapy (LAI-ART) is the
latest advancement in HIV control with the potential to ob-
viate some barriers to oral ART adherence, but presents other
barriers, such as the requirement to adhere to injection ap-
pointments.

Our objective with this scoping review is to anticipate and
examine implementation considerations for LAI-ART using
components of the PRISM framework, a Practical, Robust
Implementation and Sustainability Model for integrating
research findings into practice,20 based on the precedent set
with HIV preexposure prophylaxis (PrEP) implementation.21

The PRISM model focuses on the context in which LAI-ART
would be implemented as a framework for systematically
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anticipating potential issues that may arise during LAI-ART
implementation into clinical care.20–24 While current HIV
treatment is safe and effective, we know not all populations
of PLWH are optimally benefitting from it.25,26 LAI-ART
presents a unique opportunity to improve the HIV treatment
landscape, but this will only be achieved through effective
implementation.17,20,27,28

The implementation science literature reveals that less than
half of effective interventions are used regularly by care pro-
viders and only one in five medical research dollars has the
desired widespread public impact.22,25,29 This reality is the
product of a dissonance between the effective implementation
of interventions and the populations, contexts, and/or processes
in which novel interventions are delivered.25,29

Clinical trials and studies traditionally examine the effi-
cacy (performance in the research context) versus effective-
ness (performance in the real-world) of interventions, while
overlooking or only perfunctorily addressing downstream
implementation aspects.20,30 Most empirical reports on LAI-
ART have focused exclusively on pharmacology, as well as
host and viral factors.12,31–33 To avoid the pitfalls in the roll
out of new therapies, such as PrEP for HIV prevention,21 it is
absolutely necessary to map the processes and potential
bottlenecks that will affect the success of LAI-ART.34,35

Methods

We conducted a scoping review from January to August 2020
of the growing literatureon LAI-ART andother fields using LAI
therapies. Our scoping review uses the PRISMA Extension for
Scoping Reviews (PRISMA-ScR) framework (distinct from the
PRISM implementation model above).36 The purpose of a
scoping of review is to summarize literature on a specific topic
given that the nascent published literature does not allow for
detailed qualitative or quantitative analyses of each study.37 A
scoping review is ideal when the need is to organize information
on an understudied topic by broadly mapping the literature to
guide potential future research.37

As LAI-ART is a novel field, our review was exploratory with
no clearly defined criteria for adjudicating the literature. We
conducted our scoping review to identify gaps in the emerging
LAI-ART literature and to focus future research on the barriers
to be overcome when implementing this novel therapy.37,38

We focused our review on four domains of the PRISM
implementation model: patient/provider considerations, re-
cipient characteristics, external environments, and imple-
mentation and sustainability infrastructure (Fig. 1). The first
domain, patient/provider considerations, concerns itself with
the patient and provider perspectives or opinions of LAI-
ART, such as its perceived benefits and drawbacks.20 The
second domain, recipient characteristics, focuses on the age,
sex and gender, socioeconomic status, and cultural charac-
teristics of patient subgroups, as well as on organizational/
provider characteristics of those who will administer LAI-
ART.20 The third domain, external environments, recognizes
that LAI-ART does not exist in a vacuum and must neces-
sarily consider outside dynamics.20 The fourth domain,
implementation and sustainability infrastructure, considers
what logistical and educational structures need to be in place
to assure sustainability of LAI-ART.20

Using PubMed, the primary database where LAI-ART
studies are indexed pursuant to the National Institutes of

Health Public Access Policy, we searched terms in the En-
glish language such as long-acting, ART, and implementa-
tion science (n = 264) and pursued references from the
articles we reviewed. In addition, we searched abstracts from
major HIV/AIDS or infectious diseases conferences from the
past 5 years (n = 21). We then ran our initial search through
Scopus and ProQuest as a check on the thoroughness of our
review (n = 388); these secondary searches produced dupli-
cative results. We excluded those records that did not address
at least one of the four domains of concern within the PRISM
framework (n = 117).

In total, we reviewed 147 articles (1994–2020) and 21
conference abstracts (2015–2020). Figure 2 is a flow diagram
detailing our reference selection process, as well as our initial
PubMed search strategy. We extracted and organized infor-
mation relevant to the four domains via manual charting and
then used narrative synthesis39 to integrate key findings into
descriptive summaries and possible considerations for LAI-
ART implementation. We then entered the parsed data into
the PRISM framework (Fig. 1).

Results

The intervention: LAI-ART

LAI-ART is ART therapy that is administered by paren-
teral injection(s).40–44 A two-drug combination of cabote-
gravir (CAB), an integrase inhibitor, and rilpivirine (RPV), a
non-nucleoside reverse transcriptase inhibitor, administered
monthly in two separate injections, is awaiting United States
Food and Drug Administration (FDA) approval and is currently
the closest to market.14,40–43 Phase III clinical trials are un-
derway to establish the efficacy of dosing bimonthly.14,45–47

Eliminating the daily pill burden of oral ART is the main
benefit LAI-ART offers.1,12,14,46,48

The PRISM framework begins by focusing on patient and
provider perspectives on LAI-ART. These two perspectives
partially overlap and concerns surrounding LAI-ART are
shaped by, and cannot be divorced from, occurrences in the
external environment.

Patient perspectives. Although it is necessary to maxi-
mize the intervention’s effectiveness and reach, the patient
perspective is often the last to be considered, if not altogether
excluded, when novel interventions are developed.20 Indeed,
the need for patients’ views to inform the development and
implementation of new biomedical interventions has been
repeatedly emphasized in the literature.18,49–51 To date, there
has been meager research into patient acceptance of LAI-
ART, even though this information is necessary for its suc-
cessful implementation and uptake.12,18,28,49,52–57

Social science research shows that PLWH held a generally
positive view of LAI-ART.1,12,16,18,28,34,49 Patients have
identified several key facilitators regarding LAI-ART such
as convenience and heightened peace of mind, increased
privacy and confidentiality, and reduced internalized stig-
ma.1,34,48,49,58 LAI-ART was seen as easy to integrate into
one’s daily life and as a stress reducer, particularly among
women living with HIV.1 LAI-ART was also viewed as more
discrete than oral medications with less potential for unin-
tended disclosure of one’s HIV status.1,12,34,49 Another
widely agreed upon benefit of LAI-ART was its reduction of
internalized stigma.59 Many PLWH expressed a desire for

76 KANAZAWA ET AL.



normality, and did not want to dwell on being HIV positive;
taking a pill daily for HIV was seen as a constant reminder
of one’s status.1,16,34,58,59

Despite the potential benefits voiced by PLWH about
LAI-ART, patients also expressed concerns that may affect
implementation strategies for LAI-ART. Key patient con-
cerns regarding LAI-ART included efficacy of LAI-ART
versus standard oral ART, side effects, number of clinic
visits, fear of needles/injections, number of injections per
dose, frequency of injections, bodily location of injections(s),
and cost.

First, for patients to consider LAI-ART, the LAI formu-
lation must be at least as effective at suppressing the HIV

viral load as oral ART.12,16,28,57 When making the critical
decision to switch HIV control regimens, PLWH often
make careful risk/benefit calculations based on their health
status, available treatment options, their provider’s recom-
mendation, and current/past experiences with other medica-
tions.12,49,60–63 Their choice to try a new HIV therapy is
heavily weighed because this may limit their future op-
tions and may cause uncertainty with regard to safety and
effectiveness.61

In a cross-sectional survey conducted among 282 PLWH
in the United States, participants who had an effective
oral ART routine were reluctant to switching to a novel
HIV therapy.49 In addition for some PLWH, switching to

FIG. 1. The PRISM framework anticipating implementation considerations of LAI-ART in the United States. PRISM,
Practical, Robust Implementation and Sustainability Model; LAI-ART, long-acting injectable antiretroviral therapy.
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LAI-ART would not relieve their daily pill burden because
they regularly took pills for other chronic morbidities.1,12,64

Further, some perceived that new modalities such as LAI-
ART could lead to a loss of undetectable status and that this
perceived ‘‘viral blip’’ could lead to forward transmission
of HIV to sexual partners.49,60,63 Similarly, side effects, such
as nausea, headache, or diarrhea, were often voiced con-
cerns.12,58 Rash or bruising at or around injection sites was
also considered unacceptable if easily visible.12

Fear of needles and aversion to injections were also
prevalent concerns.1,12 Although many PLWH were not fond
of needles, some viewed the temporary discomfort of injec-
tions as preferable over daily oral ART.1,12 Nevertheless,

fear of needles remained a deterrent for many PLWH to take
up LAI-ART.12 In a qualitative study of 36 PLWH, even
mentioning that this new regimen involved needles elicited
immediate visceral negative responses.12 Mitigating factors
such as a lower dose volume or lower gauge needle often
assuaged this concern.12

Other major deterrents included the number of injections
per dose, frequency of injections, frequency of clinic visits,
and associated costs.12,58 Currently, LAI-ART requires two
injections in the gluteal muscles per dose; receiving more
than one injection per visit was often considered a ‘‘deal
breaker’’ for many, even among those who were generally
comfortable with injections.12

FIG. 2. Flow diagram of reference selection and sample search strategy.
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The frequency of injections was also concerning for many
PLWH.12,57 Anything more than once per week was con-
sidered unacceptable.12 In a recent United States-based study
of 282 PLWH, 42% of respondents indicated a strong will-
ingness to switching to LAI-ART if the dosing frequency
were every 6 months,49 while currently available LAI-
ART would require monthly or bimonthly dosing.40–42,45–47

For women, however, receiving an injection every 3 months
to coincide with long-acting contraceptive shots may be
convenient.13 Pharmaceutical developers, therefore, should
consider multiple options for different populations of
PLWH. Further, PLWH were concerned by the number of
clinic visits involved due to the potential for unwanted HIV
status disclosure and schedule disruption.12,64

The costs associated with LAI-ART was a significant
barrier for many PLWH, particularly those receiving signif-
icant subsidies or obtaining oral ART for free through pro-
grams such as the AIDS Drug Assistance Program or the
Ryan White Program.12 Transportation costs, parking fees,
and loss of income caused by taking time off from work for
increased clinic visits must also be considered when deter-
mining the LAI-ART cost-effectiveness to patients.

The patient perspective, although essential, is only one
of the viewpoints that must be considered in designing an
effective LAI-ART implementation plan. The frontline pro-
vider perspective must also be considered. These two per-
spectives work in tandem and any implementation strategy
designed with only one view in mind will necessarily be
lacking.

Provider perspectives. Provider buy-in is critical to the
successful implementation of LAI-ART and to effecting sus-
tainable change, according to the PRISM framework.20 The
important role of provider attitudes has been demonstrated,
and a precedent set, by the use of long-acting contraception
and LAI antipsychotic agents to treat schizophrenia.46,65–67

In reviewing the LAI-ART literature, most providers rec-
ognized key facilitators and benefits of LAI-ART, such as
providing a nonoral dosing option, decreasing the psycho-
logical burdens of HIV on their patients, increasing patient
privacy and confidentiality, and the possibility of improving
treatment outcomes.12,34 Providers, however, stressed that
the use of LAI-ART must be decided on a case-by case basis
because each PLWH presents a unique situation,34 and
overwhelmingly insisted that they would not prescribe LAI-
ART if it were not optimal for a given patient.12

Providers’ perspectives were, in general, more cautious
than patients’ perspectives.34 Like their patients, providers
were concerned with the number and frequency of injections,
yet noted that patients generally grew accustomed to new
treatments.12 Likewise, providers were trepidatious about the
dosing frequency of LAI-ART, noting that odd numbered
intervals or any interval that did not correspond to currently
recommended health-related visits may lead to missed ap-
pointments and decreased engagement in HIV care.12

Additional provider concerns related to LAI-ART in-
cluded length of the pharmacokinetic (PK) tail, drug–drug
interactions (DDIs), oral ART lead-in, drug resistance, and
clinical management.

First, a major concern for providers was LAI-ART’s pro-
longed PK tail, or the concentrations of the long-acting
drug(s) after a single injection that remain in the body for

extended periods of time.15,34,68,69 Because current LAI-ART
formulations cannot be removed from the body once injected,
even if adverse reactions occur, providers were loath to
switch their patients from oral ART to LAI-ART without
additional data.69–72 Further, the extensive PK tail requires
more complex clinical management and consistent follow-
up, and the fact that PK tails were found to vary among
patients exacerbated provider queries.1,68,73 For instance,
body mass index and gender seemed to play a role in deter-
mining the length of PK tail, as well as local injection site fat
content and distribution.72,74

Likewise, DDIs were another prevalent concern expressed
by providers.34,75 Although newer ART are less likely to
cause adverse reactions when combined with other medica-
tions, questions still remained around LAI-ART’s potential
for DDIs.34,75 The two drugs currently in Phase III studies,
CAB and RPV, have limited effect as perpetrators of DDIs.34

Parenteral administration, because it bypasses the gastroin-
testinal tract, further reduces the likelihood of DDIs.34

The requirement of an oral ART lead-in before the ad-
ministration of LAI-ART is another prominent topic in the
literature.41,69,73 LAI-ART formulations are best used for
maintenance than for initial viral suppression.41,42 Therefore,
newly diagnosed patients would need to be virally suppressed
with oral ART before starting LAI-ART. The intent of an oral
lead-in is to prevent prolonged exposure in PLWH who have
severe reactions or intolerability to the administered drugs.73

Although somewhat antithetical to the purpose of developing
LAI-ART, an oral ART lead-in will likely be required until
the safety of the long-acting formulation(s) can be estab-
lished.73 A recent study of 566 PLWH on long-acting CAB
and RPV indicates an oral ART lead-in, currently one pill
daily for 4 weeks, will be required for virally suppressed
patients,41 although this requirement is likely to be rescinded
once more data become available.

Additional factors that may lead to provider hesitancy in
prescribing LAI-ART include drug intolerability, long-term
toxicity, and drug resistance, as well as clinical maintenance
and lack of data on LAI-ART in specific populations of
interest.15,34,69,76,77 It has been noted that, paradoxically,
populations most at need for this intervention are underrep-
resented in clinical trials and, thus, the safety of LAI-ART in
these populations remains largely unknown.69,71

Moving from patient and provider perspectives, the char-
acteristics of the recipients of LAI-ART must also be con-
sidered. In the PRISM framework, the patient and provider
perspectives inform the recipient characteristics,20 which will
be explored next.

The recipients

The PRISM framework also concerns itself with the char-
acteristics of the patients at which the intervention is best
directed, as well as the characteristics of organizations/
providers at which and by whom the intervention is to be
administered. Each will be addressed in turn, the former
by describing the patient characteristics and the latter by
describing the organizational/provider characteristics.

Patient characteristics. Patients optimally adherent to
oral ART may benefit from switching to LAI-ART because
of increased convenience.2,78 However, LAI-ART for many
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other populations could be transformative, potentially lead-
ing to greater viral suppression rates and increased retention
in HIV care. Among them are persons who face adherence
challenges, such as pregnant women, youth, and adoles-
cents,13 and populations such as PLWH experiencing home-
lessness,79,80 PLWH engaged in substance abuse,13,81,82

PLWH with mental health challenges,13,82–84 or PLWH with
disabilities.1,12

Adherence to medication is essential to the treatment of
HIV, and LAI-ART is potentially a viable alternative to oral
ART for PLWH who miss clinic visits and/or have diffi-
culty achieving viral suppression.16,69,70,85 In fact, difficulty
adhering to daily oral ART spurred the development of
LAI-ART based on successful similar implementation of
long-acting formulations in patients with schizophrenia and
as contraceptives.70,86,87 Thus, LAI-ART is likely to increase
adherence and effectiveness by reducing or eliminating
the daily pill burden and increasing the overall quality of
life of PLWH who have difficulty adhering to daily oral
ART.13,15,16 Data, however, are lacking on how LAI-ART
could most optimally increase adherence or viral suppression
in these groups.

Mental disorders and substance abuse are significantly
higher among PLWH compared to the general population,
and are correlated with HIV-related stigma.2,82,84,88 Mental
disorders, including depression, are one of the strongest
predictors of ART nonadherence, and this finding is consis-
tent among all socioeconomic statuses and countries.83,88–91

LAI-ART may serve to quell some of the internal and ex-
ternal stigma related to HIV by eliminating the daily pill
burden of oral ART.1,34,49

Adolescent and young PLWH may also benefit greatly
from LAI-ART. In a recent study of 303 young PLWH,
88.1% of youth expressed a great interest in LAI-ART.68 This
number illustrates that interest in LAI-ART among youth/
adolescent PLWH parallels or surpasses that of adult
PLWH.56 Youth and adolescents comprise more than 20%
of all incident HIV cases in the United States, have poor
suppression rates, and are particularly susceptible to sub-
optimal adherence.68,92–96 Many young PLWH lack social
support and experience high rates of mental health disor-
ders, particularly as they transition into adult care.2,97–99 Data
remain largely lacking on diverse youth/adolescent popula-
tions’ acceptability of LAI-ART.71

Patient characteristics are only one half of a dyad.
The PRISM framework also requires analysis of the
organizational/provider characteristics to ensure optimal
implementation of LAI-ART.

Organizational/provider characteristics. According to the
PRISM model, initiating novel interventions in the context
of key organizational (e.g., HIV clinics) values is critical to
achieving implementation success.20 Therefore, where and
by whom LAI-ART is administered must be driven by pa-
tient and provider perspectives.

These considerations will vary greatly by setting, country
and resource levels. Globally, health systems continue to
evolve away from traditional care models for HIV to models
that vary the location of care, reduce the frequency, and ex-
pand the roles of nurses, lay health care workers, and phar-
macists.100 Acceptability research within the United States
revealed that patients generally agreed that skilled or trained

professionals should administer the injections and, recently,
primary care providers (PCPs) have assumed a greater role in
the long-term care of PLWH.1,76,101 Within the United States,
it remains unclear if LAI-ART should be administered
through a patient’s PCP, through an HIV-specific care pro-
vider, or in alternative settings.

Besides PCP and specialist offices, academic hospitals,
pharmacies, community health centers, and other nontradi-
tional venues such as stand-alone or mobile shot clinics
should be considered.21,77,102,103 Many pharmacies already
provide preventive services such as vaccines.21 Offering
LAI-ART through pharmacies would increase the reach and
convenience of LAI-ART administration as well as the pop-
ulations served. Pharmacies would, however, require a sep-
arate physical space, in which to administer the gluteal
injections, and the privacy and confidentiality of patients
would need to be safeguarded.21,71 Some PLWH, particularly
those living in small communities, were averse to receiving
LAI-ART injections at a pharmacy because of the increased
potential for unintended status disclosure.12

Community health centers could be viable venues, partic-
ularly in resource-limited communities and communities of
color.21,102 Finally, mobile or free-standing shot clinics offer
other venues to consider, especially for PLWH who are un-
stably housed or resource-limited.77,103

Considerations of patient/provider perspectives and recip-
ient characteristics are alone not enough to optimally im-
plement a novel intervention such as LAI-ART. The PRISM
framework further illustrates that the external environment
and infrastructure are integral components to implementation
design.

The external environment

The PRISM framework interrogates the external factors that
must be considered when designing an optimal implementa-
tion strategy for LAI-ART. Market forces, such as variable
drug costs, distribution concerns, and insurance coverage, as
well as elements relevant to the external environment, such
as health care reform and stigma, may be among the most
powerful predictors of an intervention’s success.20

As of September 2020, LAI-ART still awaits regulatory
approval in the United States from the FDA.43 LAI-ART has,
however, already been approved for use in Canada and
important lessons may be learned from the early im-
plementation of LAI-ART in this country.104 The current
external climate is rife with other dynamic situations that
may facilitate or hinder LAI-ART implementation, such as
health care reform, cost and payment for LAI-ART, stigma,
and systemic racism that will act as a barrier to uptake in
communities of color.

The constitutionality of the Patient Protection and Affor-
dable Care Act (ACA) of 2010105 is being challenged in
court.106,107 Should the Supreme Court rule to repeal the
ACA, as did a lower federal appeals court, more than 20
million Americans are likely to lose their insurance coverage
over the next decade, according to the Congressional Budget
Office.21,108,109 Millions of low income adults would become
uninsured because states cannot continue Medicaid expan-
sion without the federal funds that the ACA provides.109,110

In addition, the number of uninsured Americans would spike
because, without the ACA in place, insurance companies
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would be free to deny coverage or charge drastically higher
premiums to people with preexisting conditions such as
HIV.109,110 Finally, people who purchased insurance through
the federal marketplace would almost certainly lose their
coverage.109,110

To contextualize these figures, 34% of PLWH have private
insurance coverage, either through their employer or bought on
the federal exchange, and only 5% of PLWH were uninsured in
Medicaid expansion states compared to 19% in states that did
not expand Medicaid under the ACA.111 Combined with the
fact that the lesbian, gay, bisexual, and transgender population
and populations of color are far more likely to be uninsured
than the general population,112,113 the cost and payment of
LAI-ART must be given the utmost consideration.

Although the exact cost of LAI-ART has yet to be deter-
mined, it will most likely cost more than oral ART because it
is a novel market modality.69 Because LAI-ART will likely
be considered clinically equivalent to oral ART, payers will
decide whether and for whom LAI-ART will be supplied.69

Thus, switching to LAI-ART will not be up to the provider
or the patient, but rather the policy maker(s).69 Insurance
companies and Medicare/Medicaid officials will decide
whether to add LAI-ART to their formularies and how to
classify it.

Structural stigma is another issue that cannot be dis-
regarded when designing an implementation strategy for any
HIV treatment.114 HIV is different from other chronic con-
ditions in that it invokes vast stigma that results in rampant
discrimination.34,115 In PLWH, fears of structural discrimi-
nation are still a major barrier to HIV treatment.1,16,34,83,115

HIV-related stigma is far greater than the stigma associated
with sexual orientation; homophobia, and transphobia,
however, exponentially compound stigma and discrimina-
tion.1,116–120 Likewise, systemic racism intersects with HIV-
related stigma, homophobia, and/or transphobia to create
additional barriers to HIV treatment and prevention.116,121,122

Further, there is no evidence to suggest that LAI-ART will
not exhibit racial or other disparities in uptake as we have
seen with other novel biomedical interventions for HIV
prevention and treatment.

The external environment will always be dynamic. Thus, a
carefully crafted infrastructure that can be modified when
external forces shift is a necessary consideration to a sus-
tainable and effective LAI-ART implementation strategy.

Implementation and sustainability infrastructure

The infrastructural design for LAI-ART poses unique
challenges.123 New modalities must make ART viable, fea-
sible, acceptable, and sustainable if they are to be worth their
investment.123 The PRISM framework describes infrastruc-
ture as a necessary component to the implementation of any
intervention, and planning for sustainability of the interven-
tion is key.20 Because LAI-ART shifts the paradigm from
one of adherence to pills to one of adherence to injection or
clinic visits,69 determinations of where the treatment is ad-
ministered, how to arrange venue logistics and patient flow
through them, and the types of patient/provider educational
materials to be developed and the methods of deploying them
are but a few fundamental considerations.54

The administration of LAI-ART would almost certainly
pose a challenging conundrum because of the dramatic in-

crease in patient visits at already busy infectious disease
clinics due to monthly or bimonthly dosing required by
current LAI-ART.46 Providers have expressed concern over
the increase in numbers of patients in their clinics, as well as
where in the clinic to administer the injections and who
within the clinic would be best suited to administer said in-
jections.1 This could potentially involve training/retraining
of, or task shifting among, health care workers.

Materials to support patient–provider communication
around risks and benefits of LAI-ART, guidelines and
assessment tools to determine the best candidates for LAI-ART,
and when/how to transition from oral ART to LAI-ART also
need to be developed.1,16,64 Shared decision-making between
the patient and their provider can build trust and strengthen
partnerships, an integral part of treating patients with chronic
conditions such as HIV.124,125 As such, materials should be
developed with not only the clinician’s view of what is best for
the patient, but also the patient’s view.

Discussion

This scoping review resulted in many questions that need
answers for designing an optimal implementation strategy
for LAI-ART in the United States via the PRISM model.
Table 1 lists key questions and their relevant considerations
by PRISM domain (intervention, recipients, external envi-
ronment, and infrastructure). Particularly, there are questions
around the acceptability of LAI-ART among many different
subgroups of PLWH, especially those who would benefit the
most from it but who are often overlooked, which include
subgroups of age, sex and gender, socioeconomic status, and
race and ethnicity.1,17,57 The field of LAI-ART implementa-
tion will also require data on cost, patient satisfaction, and
patient-reported outcomes.18,57

As LAI-ART is implemented in the real-world, it will be
important to study how the external environment and orga-
nizational characteristics influence implementation, as well
as how potential facilitators may be used to maximize its
acceptability and uptake. Not discussed in this article, but still
important to consider, are the ethical considerations of LAI-
ART implementation, such as its potential for coercive use
among susceptible populations and what services, other than
the injection(s), providers should be obligated to provide to
their patients at the point of care.

The preceding paragraph is a description of future research
possibilities, although it is by no means exhaustive. Table 2
summarizes possible future research directions predicated on
our findings for the field of LAI-ART implementation, such
as acceptability among diverse populations of PLWH and
providers, external and organizational factors, prospective
consideration of real-world implementation, and ethical
considerations related to implementation. Mapping our key
findings onto the PRISM framework necessitated the answers
to these future research questions before designing an im-
plementation protocol for LAI-ART.

Why is it imperative that we address these issues?

The public health implications of LAI-ART are immense.
The discrete use of LAI-ART eliminates daily oral ART
adherence, which has the potential to greatly increase the
proportion of PLWH who present to care with suboptimal
adherence.14,48,74 This dovetails with the United Nations goal
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of 90% of PLWH initiating ART achieving and sustaining
viral suppression via adherence to ART.126,127 Likewise, the
United States’ Ending the Epidemic goals of 75% reduction
in new HIV infections by 2025 and at least 90% reduction in
new HIV cases by 2030128 may only be achieved by in-
creasing the percentage of PLWH who achieve and sustain
viral suppression, thus, preventing forward transmission. The

goals have been set both nationally and internationally; only
through sound leadership in anticipating implementation
challenges and ensuring successful and sustainable LAI-ART
implementation will these goals ever come to fruition.

To fulfill the promise of LAI-ART in increasing viral
suppression, it is imperative that we proactively anticipate
and address potential implementation issues related to

Table 1. Long-Acting Injectable Antiretroviral Therapy Key Questions and Relevant Considerations

by Practical, Robust Implementation and Sustainability Model Domain

PRISM domain Key questions Considerations

Intervention What concerns do patients have
about LAI-ART?

� Efficacy
� Side effects
� Clinic visits
� Fear of needles/injections
� Number of injections per dose
� Frequency of injections
� Bodily location of injections
� Cost

What concerns do providers have
about LAI-ART?

� Efficacy
� Side effects
� Clinic visits
� Number of injections per dose
� Frequency of injections
� Cost
� Modality
� Resistance
� Oral lead-in/PK tail
� DDIs
� Clinical management/resources

Recipients At which patient populations is
LAI-ART best directed?

� People non-adherent to pills
� Women/pregnant women
� People with substance abuse challenges
� People with mental challenges
� Unstably housed
� Youth/adolescents

Which organizations/providers are
best suited to administer
LAI-ART?

� Hospitals
� HIV specialists
� PCPs
� Clinics
� Pharmacies
� Community health centers
� Shot clinics

External environment What external factors bear on the
implementation of LAI-ART?

� Regulatory environment
� Health care reform/ACA
� Medicaid expansion
� Preexisting conditions
� Exchange plans
� Payers
� Third party payers
� Medicare/Medicaid
� Uninsured
� Stigma
� HIV
� Homophobia
� Transphobia
� Systemic racism

Infrastructure What is needed to craft a
sustainable infrastructure for
LAI-ART?

� Appropriate venue
� Venue logistics/patient flow
� Patient/provider education

PRISM, Practical, Robust Implementation and Sustainability Model; LAI-ART, long-acting injectable antiretroviral therapy; PK,
pharmacokinetic; DDI, drug–drug interaction; PCP, primary care provider; ACA, Affordable Care Act.
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patients, providers, and the external environment as detailed
in this article. For example, while daily oral ART adherence
may be obviated, it is imperative to develop systems to track
adherence to injection appointments, which are currently
expected to occur every 1–2 months. Given that when novel
biomedical technologies are introduced there is also a po-
tential to exacerbate entrenched inequities, it is also impor-
tant to consider the circumstances and interventions for
adherence to LAI-ART among the most vulnerable groups.

With LAI-ART, as with other HIV prevention and treat-
ment modalities, populations who may benefit the most are
also those least likely to participate in HIV clinical trials and
only take up novel interventions when they become widely
available. Redressing these critical implementation bottle-
necks is imperative to bridging the gap between research and
practice, and to ensuring implementation success of novel
interventions with the potential for high public health impact.

New modalities for administering long-acting ART,
such as patches and implants, are already underway.2,14,15,17

LAI-ART is merely the first to reach Phase III clinical tri-
als.2,129,130 Each novel HIV control strategy will require the
same detailed analysis and foresight as that posed for LAI-
ART. Moving forward, long-acting ART should be effective,
easy to administer, and affordable so that it can be optimally
implemented in the United States, as well as resource-limited
settings that may eventually benefit the most from the advent
of long-acting formulations to achieve higher viral suppres-
sion rates.14,70

What have we learned from prior research on other
clinical products and how do these findings intersect?

PrEP research has shown the importance of well-reasoned
and patient-centered implementation strategies. Even though
PrEP has the potential to be a ‘‘prevention as cure’’ strategy,
it has been met with implementation barriers such as cost,
provider hesitance, and suboptimal provision to marginalized
communities who could benefit the most from PrEP.21 These

Table 2. Suggested Future Research Questions for the Field of Long-Acting

Injectable Antiretroviral Therapy Implementation

Patient perspectives: LAI-ART acceptability among diverse populations of PLWH

� What factors affect acceptability of LAI-ART among diverse populations of PLWH?
� How do demographic characteristics (age, sex/gender, race/ethnicity, socio-economic status) affect LAI-ART

acceptability, perceptions, and understanding?
� What is the acceptability of LAI-ART among susceptible populations, such as the homeless/unstably housed, substance

abusers/IV drug users, the mentally ill, the disabled, youth/adolescents, pregnant women, prisoners, etc.? What effect
does LAI-ART have on the uptake and adherence among these populations?

� How do PROs on experiences and satisfaction with LAI-ART affect the implementation strategy?

Provider perspectives: LAI-ART acceptability among care providers

� What factors affect acceptability of LAI-ART among HIV care providers?
� What clinical data are needed to adequately inform HIV care providers on LAI-ART, specifically on susceptible

populations and populations currently underrepresented in clinical trials?
� How do patient demographics vary drug intolerability, long-term toxicity, drug resistance, etc. in LAI-ART vs. oral

ART?

External and organizational factors

� What is the actual cost of LAI-ART? How does the actual cost relate to third-party payer cost (Medicare, Medicaid,
private insurers, etc.)?

� How does HIV-related stigma (both internal and external), homophobia, transphobia, systemic racism, and
intersectionality affect LAI-ART uptake and retention?

� What organizational characteristics affect patient willingness to switch to, and continue with, LAI-ART?
� Are there distinctions between urban and rural organizational characteristics that affect uptake and adherence of

LAI-ART? Is so, what are these distinctions?
� What variations in organizational contexts by geographic region hinder or facilitate LAI-ART uptake and retention?

Prospective real-world implementation

� What are the actual realized costs of LAI-ART to patients, including travel and parking costs, loss of work, etc.?
� How do patient preferences change over time? What cause these longitudinal shifts in views?

Ethical Considerations of LAI-ART Implementation

� What are the ethical considerations that must be anticipated with LAI-ART implementation?
� What is LAI-ART’s potential for coercive use among susceptible populations? How can it be eliminated or minimized?
� What are the provider obligations of LAI-ART to their patients at the point of care, besides the injection (e.g., mental

health assessments)?

PRO, patient-reported outcome; PLWH, people living with HIV.
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barriers remain today. In 2018, uptake and adherence to PrEP
was estimated to be only 10% of those who might be expected
to benefit from it.21 LAI-ART will face the same imple-
mentation barriers as PrEP—including long-acting PrEP;131

thus, only by learning from prior interventions like PrEP can
LAI-ART be used to its maximum potential.

Implementation of long-acting agents, such as those used
in the fields of schizophrenia and contraception,52,65–67,86,87

reveals that while long-acting formulations can reduce ad-
herence barriers, attention must be paid to lead-in periods,
PK tails, DDIs, drug resistance, and clinical management.
The adherence conundrum shifts from one of adherence to
tablets/pills to one of adherence to clinic visits to receive
injections. As outlined in this article, factors such as efficacy,
acceptability, side effects, psychological impacts, and stigma
must be considered. When novel biomedical technologies
are introduced, as recently shown with novel Hepatitis C
cure regimens,132,133 predictors of intervention success also
lie in the external environment and include considerations
for cost, distribution, medical insurance, and health systems
preparedness.

Limitations

We must acknowledge important limitations to this re-
view. There is the potential that our review was subject to
selection bias due to the scoping methods used. In addition,
the quality of references/studies and the strength of the evi-
dence within them were not assessed.

These limitations notwithstanding, we believe that we
have catalogued some of the most critical considerations for
LAI-ART implementation success following the PRISM
framework.

Conclusion

LAI-ART represents the genesis of a new direction for
HIV treatment that offers the possibility of being patient-
centered and focused on bettering the quality of life of
PLWH by reducing barriers and improving progno-
ses.14,101,134–138 Emphasis should be on the long-term
health of PLWH and all that encompasses, not merely on the
dispensing of medicines.139,140 We have a unique window
of opportunity to anticipate implementation considerations
for LAI-ART. Of greatest importance will be to determine
how LAI-ART can be used to its fullest potential to maintain
and advance durable HIV suppression rather than simply
becoming an optional modality for those already adherent to
ART.
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