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Abstract
Introduction: Long-acting and extended delivery (LAED) regimens for HIV treatment and prevention offer unique benefits to
expand uptake, effective use and adherence. To date, research has focused on basic and clinical science around the safety and
efficacy of these products. This commentary outlines opportunities in HIV prevention and treatment programmes, both for the
health system and clients, that could be addressed through the inclusion of LAED regimens and the vital role of differentiated
service delivery (DSD) in ensuring efficient and equitable access.
Discussion: The realities and challenges within HIV treatment and prevention programmes are different. Globally, more than
28 million people are accessing HIV treatment—the vast majority on a daily fixed-dose combination oral pill that is largely
available, affordable and well-tolerated. Many people collect extended refills outside of health facilities with clinical consul-
tations once or twice a year. Conversely, uptake of daily oral pre-exposure prophylaxis (PrEP) has consistently missed global
targets due to limited access with high individual cost and lack of choice contributing to substantial unmet PrEP need. Recent
trends in demedicalization, simplification, additional method options and DSD for PrEP have led to accelerated uptake as its
availability has become more aligned with user preferences. How people currently receive HIV treatment and prevention ser-
vices and their barriers to adherence must be considered for the introduction of LAED regimens to achieve the expected
improvements in access and outcomes. Important considerations include the building blocks of DSD: who (provider), where
(location), when (frequency) and what (package of services). Ideally, all LAED regimens will leverage DSD models that empha-
size access at the community level and self-management. For treatment, LAED regimens may address challenges with adher-
ence but their delivery should provide clear advantages over existing oral products to be scaled. For prevention, LAED regi-
mens expand a potential PrEP user’s choice of methods, but like other methods, need to be delivered in a manner that can
facilitate frequent re-initiation.
Conclusions: To ensure that innovative LAED HIV treatment and prevention products reach those who most stand to benefit,
service delivery and client considerations during development, trial and early implementation are critical.
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1 INTRODUCT ION

Successes in the HIV response can be attributed to parallel
innovations both in the development of antiretroviral drugs
for treatment and prevention, the “what,” as well as in the
delivery of these commodities, the “who,” “where” and “when.”
In HIV treatment, the development of oral dolutegravir-based
regimens [1] has been so well-received that more than 80%
of people globally now take the same one-pill-a-day regi-
men (tenofovir-lamivudine-dolutegravir or TLD) regardless of
where they live. Similarly, ground-breaking was the discovery

of effective biomedical solutions for preventing HIV acquisi-
tion in the form of pre-exposure prophylaxis (PrEP), which has
seen delays in reaching similar uptake [2–5].

Beyond progress in the development of antiretroviral drugs
and their formulations, the HIV response has pioneered
innovations in service delivery. Since 2015, the World Health
Organization (WHO) has recommended a differentiated
service delivery (DSD) approach—acknowledging the diverse
needs of people living with and vulnerable to HIV [6, 7]. A
DSD approach considers the “building blocks” or the “who,”
“where,” “when” and “what” of service delivery and adapts
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these to meet the needs and expectations of clients while
acknowledging the resource constraints of the public health
system [8, 9].

Daily oral pills have been the primary formulation of
antiretroviral therapy (ART) for both HIV prevention and
treatment. There is growing recognition of the potential
role of long-acting and extended delivery (LAED) regimens
[10–12] with recent approvals for a long-acting injectable
antiretroviral combination for treatment [13] and a long-
acting vaginal ring and a long-acting injectable [14] for pre-
vention. LAEDs offer unique benefits to expand uptake, effec-
tive use and adherence. LAEDs should follow the example
of TLD by tying product development to the creation of
target product profiles that address critical service deliv-
ery and adherence challenges. Beyond clinical science out-
comes, implementation research to address programmatic
considerations will be essential [15]. A safe and efficacious
LAED will only be impactful if it can be delivered with
DSD approaches that balance system constraints against
client needs, often defined by the outcomes of acceptabil-
ity, feasibility, effectiveness, cost and appropriateness [16,
17]. In particular, consideration of whether a LAED may
address some of the behavioural challenges to adherence
(e.g. combatting stigma and challenges to disclose) should be
considered.

Future LAED products for HIV treatment and prevention
include a number of potential delivery mechanisms or modal-
ities: longer-acting oral tablets; intra-muscular, sub-cutaneous
and self-injections; implants and different types of patches. In
this commentary, we outline the role of DSD in the provision
of these future and diverse LAED products for HIV treatment
and prevention.

2 D ISCUSS ION

The realities and challenges within HIV treatment and pre-
vention programmes are distinctive, with marked differences
in access and scale-up of ART compared to the limited scale-
up seen for PrEP. As a result, the future positioning of LAED
products and their integration into DSD models is likely to dif-
fer as they address these distinct challenges. Table 1 outlines
suggested building blocks of DSD for both treatment and pre-
vention considering DSD models with daily oral tablets, DSD
with current LAED and ideal service delivery with future avail-
able long-acting formulations.

2.1 Considerations for future positioning and
integration into DSD of LAED products for HIV
treatment

Globally, an estimated 28.7 million people were accessing HIV
treatment by the end of 2021 [18]. In low- and middle-income
countries, upwards of 90% of these people are on a daily
fixed-dose combination oral pill that is largely available, afford-
able and well-tolerated [19], and are virally suppressed [18].

Accelerated by the availability of TLD, HIV treatment
programmes have adopted and implemented DSD [20–22].
Rather than a “one-size-fits-all” approach, those who are clin-
ically suppressed, or “established on ART,” are eligible for
DSD models where the building blocks of their ART refills
are separated from their clinical consultations [7]. ART refills

have been extended to 3–6 monthly and are available through
the four DSD models described in the WHO 2021 consol-
idated guidelines [7]. Particularly in eastern and southern
Africa, a DSD approach to HIV treatment has been widely
adopted within national guidance following recommendations
from WHO and support from global funders [7, 23, 24].
Implementation data highlight that more than 4.5 million peo-
ple supported by PEPFAR in 2021 received 6-month ART
refills with an additional 5.7 million on 3- to 5-month ART
refills [25]. In South Africa, a cohort of approximately 1.45
million people living with HIV receive their ART refills outside
of health facilities and closer to home [26].

Given the high levels of uptake of TLD delivered through
DSD models, the target audience and formulation of a
future LAED treatment product will require careful consid-
eration. LAED products may be targeted as possible treat-
ment options to specific individuals or populations for whom
adherence on daily oral ART is a challenge. Intra- and inter-
personal challenges affecting adherence and viral suppres-
sion include struggles with daily pill taking, fear of disclo-
sure (driven by both external and internalized stigma) and
different stages of the life course (e.g. adolescents, during
pregnancy and breastfeeding, elderly) [27, 28]. In addition,
lower rates of viral suppression are consistently observed
in specific populations, such as children and adolescents
[18], despite advances in regimens and innovations in ser-
vice delivery. LAED products could directly address some of
these challenges and support improved outcomes in these
specific populations, including decreased rates of perinatal
transmission.

There is also increasing evidence of the challenges faced
among those living with HIV who are highly mobile and may
not be able to carry large supplies of ART or reliably adhere
to therapy, collect refills or attend appointments even if they
intend to do so, all of which is associated with risk of poor
outcomes and development of drug resistance whether using
daily or long-acting therapies [29–31]. LAED products that
support increased self-management—longer oral tablet regi-
mens, patches or self-injections—and have some forgiveness in
their dosing schedules could offer a better alternative to daily
oral tablets for this vulnerable population.

For people living with HIV who are established on treat-
ment, DSD using daily oral pills has enabled less frequent
clinic visits with some settings providing an annual clinical
visit and 6-monthly refills. Currently available LAED treatment
products are delivered by intra-muscular injections. These
require private and confidential space, the ability to safely dis-
card needles and syringes, and additionally must be staffed by
trained and qualified administrators of the injection. In addi-
tion, the cabotegravir/rilpivirine long-acting formulation has a
cold-chain requirement further complicating its administration.
It is also a non-nucleoside reverse transcriptase inhibitor asso-
ciated with increased risk of both pre-existing drug resistance
among likely clients, including adolescents, and of acquired
drug resistance if clients are not adherent to the repeat injec-
tion schedule that will necessitate a frequent interaction with
the health system. Until such LAED products are available
that can match the current frequency of clinical visits (long-
acting (LA) oral pills, implants or patches), DSD programmes
must innovate to maximize the benefits of available injectable
LAED options for treatment. This may include adapted
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Table 1. Ideal differentiated service delivery models with future long-acting extended delivery antiretrovirals for HIV treatment

and prevention

HIV antiretroviral treatment HIV antiretroviral prevention

Building blocks of

service delivery

Current DSD

model with daily

oral tablets

DSD with current

LAEDa

Ideal with future

LAEDs (including

oral tablets,

injections, implants

and patches)

Current DSD

model with daily

oral tablets

DSD with

current

LAEDb

Ideal with future

LAEDs (including

oral tablets,

injections, implants

and patches)

WHEN Service

frequency

(frequency of

refills and clinical

consultations)

3- to 6-monthly

drug pickup

6- to 12-monthly

clinical visits

1- to 2-monthly IM

injections with 6-

to 12-monthly

clinical visits,c

6-monthly SC

injection with 6-

to 12-monthly

clinical reviewd

6- to 12-monthly

delivery system

(LA oral tablets,

longer IM

injections, SC

self-injections,

implants and

patches)

6- to 12-monthly

clinical visits

Alignment with

visits for other

medical needs

3-monthly PrEP

refills (moving

towards 6

monthly)

3- to 6-monthly

clinical visits

2-monthly IM

injections

and clinical

visits

6- to 12-monthly

delivery system

(LA oral tablets,

longer IM

injections, SC

self-injections,

implants and

patches)

6- to 12-monthly

clinical visits

Alignment with

visits for other

medical needs

WHERE Service

location

ART refills through

fast-track in PHC

or decentralized

to community

settings Clinical

visits at primary

healthcare

PHC/hospital (with

infrastructure for

IM injection, cold

chain for RPV,

management of

syringes and

needles)

Decentralized—fast

track collection at

facilities or

outside of PHC

and hospitals and

into communities

(e.g. pharmacies,

community-based

organizations,

mobile vans,

home delivery,

etc.)

PrEP refills

decentralized to

community

settings

Clinical visits at

primary

healthcare or via

telemedicine

PHC/hospital

(with

infrastruc-

ture for IM

injection,

manage-

ment of

syringes

and

needles)

Decentralized—fast

track delivery at

facilities or

outside of PHC

and into

communities (e.g.

pharmacies,

community-based

organizations,

mobile vans, etc.)

supported by

telemedicine

WHO Service

provider (e.g.

clinician, nurse,

pharmacist, HCW,

CHW and peer)

ART refills

distributed by lay

providers,

including peers,

pharmacists,

CHWs

Clinical visits by

trained nurses

Trained HCW for

IM injections and

ART prescribing

Treatment options

supporting

self-management:

choice of, for

example, 6- to

12-month

implant; 6 ×
monthly oral

tablets; 6–12

months of a

self-managed SC

self-injection or

patch

Trained nurse for

prescription,

implant insertion

and monitoring

PrEP refills

distributed by lay

providers, peers,

pharmacists,

CHWs and

courier

Clinical visits by

trained HCWs or

lay providers

supported by

clinicians

(prescriptions by

clinicians)

Trained

HCW for

IM

injections

and PrEP

prescribing

and

monitoring

Treatment options

supporting

self-management:

choice of, for

example, 6- to

12-month

implant; 6 ×
monthly oral

tablets; 6–12

months of a

self-managed SC

or patch

Clinical visits by

trained HCWs or

lay providers

supported by

clinicians

(prescriptions by

clinicians)

(Continued)
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Table 1. (Continued)

HIV antiretroviral treatment HIV antiretroviral prevention

Building blocks of

service delivery

Current DSD

model with daily

oral tablets

DSD with current

LAEDa

Ideal with future

LAEDs (including

oral tablets,

injections, implants

and patches)

Current DSD

model with daily

oral tablets

DSD with

current

LAEDb

Ideal with future

LAEDs (including

oral tablets,

injections, implants

and patches)

WHAT Package of

services provided

ART refills (&

psychosocial

support)

And at clinical

consultations

prescriptions,

clinical and lab

monitoring, OI

and other

management

Same as current

DSD

Same as current

DSD + site for

implant insertion

+ product and

service

integration for

other health

needs, including

STIs,

contraception,

NCDs and GAHT

PrEP refills, other

prevention

commodities, HIV

self-test kits, HIV

risk and PrEP

effective use

counselling, PrEP

clinical

management and

monitoring

Same as

current

DSD

Stipulated minimum

package of

services

(supporting

demedicalization)

+ product and

service

integration for

other health

needs, including

STIs,

contraception,

NCDs and GAHT

Abbreviations: ART, antiretroviral therapy; CAB, cabotegravir; CAB/RPV, cabotegravir/rilpivirine; CHW, community-health worker; DSD, differen-
tiated service delivery; GAHT, gender-affirming hormonal therapy; HCW, healthcare worker; IM, intramuscular injection; LA, long-acting; NCDs,
non-communicable diseases; OI, opportunistic infection; PHC, primary health centre; SC, subcutaneous.
aCAB/RPV, lenacapvir.
bCAB-LA.
cOral lead in and specifics on loading doses also to be considered.
dCould also consider 6-monthly SC injection with 6- to 12-monthly clinical review for the treatment of HIV-1 infection in heavily treatment-
experienced adults with multidrug resistant HIV-1 infection and not currently available in low- and middle-income countries (initiation oral
dosing also to be considered).

policies supporting task sharing and decentralization of intra-
muscular injections, including training of community and
potentially lay cadres, and delivery via fixed outreach or
mobile clinics. For countries already leveraging private phar-
macy networks for the distribution of oral ART tablets [32,
33], expansion of the partnerships to include the distribution
of other formulations and injection administration of injecta-
bles could be considered.

Costs, acceptability and feasibility—for the health system,
healthcare providers and clients—need to be considered
along with the challenges and cost implications of the sup-
ply chain (including cold chain if required). The benefits of
co-formulations, especially with contraception, are increas-
ingly critical. Reducing the frequency of health facility visits
has increased the risk of reducing contraceptive coverage
and increased unintended pregnancies among those on
short-acting intramuscular injectable contraception, requiring
focused co-formulation product development to ensure both
ART and contraceptive coverage.

2.2 Considerations for future positioning and
integration into DSD of LAED products for HIV
prevention

PrEP for people at substantial risk of acquiring HIV has been
recommended by WHO since 2015 [6]. Compared to the suc-

cessful scale-up of HIV treatment, access to PrEP has fallen
far below global targets [34, 35]. The majority of PrEP scale-
up has been in high-income countries, predominately among
gay men and other men who have sex with men [18]. Until
recently, the only PrEP option was oral PrEP, which is known
to be associated with mild and self-limiting side effects that
can result in early discontinuation [36]. In low- and middle-
income countries, progress towards improving PrEP uptake
has been challenged by poor access, the limited choice of
PrEP method and considerable costs, including to the client.
Further, effective use of PrEP has been limited with high rates
of discontinuation [37–39]. Stigma and challenges with disclo-
sure of PrEP use to partners and family has been cited as
an underlying reason for the poor uptake and continuation of
PrEP services [40, 41].

In response to COVID-19, adaptations to PrEP service
delivery resulted in increased flexibility with trends towards
demedicalization, simplification and integration within other
health services [42], provision of virtual support and DSD for
PrEP aligning with client preferences [35, 43–45]. As a result,
the number of people on oral PrEP doubled between 2020
and 2021 from 800,000 to 1.6 million [18]. This suggests that
DSD models have the potential to increase PrEP access. New
technical considerations released by WHO in 2022 provide
guidance on differentiated PrEP service delivery, including
community-based and virtual support, longer durations of
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PrEP refills, reduced clinical visits for PrEP users with sup-
port provided by peers and increased use of HIV self-testing
to enable PrEP continuation [46].

To support the scale-up of PrEP, LAED products could be
offered to all PrEP clients as part of a PrEP menu aimed at
overcoming specific individual and health system barriers by
optimizing DSD features, such as access to services outside of
the facility and minimal engagement with health professionals
[47]. This differs from the approach discussed for treatment,
where LAED products may be more appropriate for specific
populations. Offering an informed choice of PrEP products,
including LAED, must be presented to reflect relative efficacy
but also take into consideration user preferences that may
impact on stigma, changing risk exposures, challenges to travel
to a facility and longer-term adherence.

Key considerations for the choice of PrEP agent could
include the discreteness of LAED products that may over-
come the stigma faced by people taking daily pills [48, 49]
as well as adherence challenges. Results from the HIV Pre-
vention Trials Network studies 083 and 084 of comparing
injectable cabotegravir and daily oral tablets illustrate that
adherence to LAED dosing may be easier than daily pill tak-
ing in populations at substantial risk of HIV acquisition [50,
51]. LAED products that enable increased self-management,
such as self-injectables, long-acting oral tablets or patches or
6- to 12-monthly intramuscular injectables, will also address
challenges of frequent clinical visits and daily adherence.

The duration of HIV risk or vulnerability will also impact
the choice of PrEP product and DSD model to deliver it. HIV
risk is not a constant and this variability is an important fac-
tor in determining PrEP method choice and the ideal duration
of PrEP needed and wanted. For some who have longer-term
more continual HIV acquisition risk, a longer-acting (6–12
monthly) injection may be preferable. For others, who expe-
rience periods of vulnerability, a self-managed long-acting oral
pill or patch that provides prophylaxis for a month may be suf-
ficient to cover the period of vulnerability and, therefore, be
preferable to a longer-acting injectable that requires admin-
istration by a healthcare provider. Counselling needs to be
framed around reasons for stopping PrEP relative to ongo-
ing risk, empowering self-managed PrEP use and ensuring
that users understand the risks associated with missed doses
with respect to emergent infection and theoretical risk for
resistance during this period. Capacity building for healthcare
workers to adequately assess this risk and offer choice based
not only on efficacy but also on user preferences in terms of
formulation and how that impacts on the where and when of
PrEP delivery will be essential.

Considering integration into DSD for PrEP services of
currently available long-acting products, the DPV-VR could
already be provided as a multi-month refill as it does not
require a cold chain for storage and is self-administered.
However, as for treatment, currently available long-acting
injectable PrEP requires a 2-monthly intra-muscular injection.
Therefore, the same innovations will be needed, including
adapted policies supporting task sharing and decentralization
of intramuscular injections.

In addition to considering the changes in risk, other
essential components of the service package—such as HIV
self-testing, contraception commodities, gender-affirming hor-

monal treatment and possibly other self-test products such
as those for sexually transmitted infections (STIs) and viral
hepatitis—should be optimized to enable increased and virtual
delivery and re-initiation of PrEP [52]. There is an opportunity
to consider how best to integrate other sexual and reproduc-
tive health services in this self-care model, and it is likely PrEP
users will place a premium on comprehensive sexual health
services, not just a reduced risk of HIV acquisition. There is
also a research need to better understand self-testing in the
context of LAED given the challenges in diagnosis.

As LAED PrEP products are introduced, the choice remains
a priority. The recent increase in the rate of PrEP users that
has coincided with DSD approaches to PrEP implementation
suggests that there is still considerable potential growth with
daily oral PrEP if the DSD approach is more broadly sup-
ported in policy and implementation scaled. Introduction of
the combined PrEP and contraceptive products is under inves-
tigation, including a dual prevention pill [53], with a 2024
anticipated approval [54, 55], and co-formulated vaginal ring
products [56]. It may be that developing a user base for any
HIV prevention product will smooth the path for future LAED
products that may have more optimal characteristics [57].
As LAED products are introduced, it will be important that
they are offered as part of a menu of PrEP options and not
deemed preferential just because they are long-acting. Shared
decision-making with the client reflecting the relative efficacy
of the product alongside issues of stigma and confidentiality
will continue to be critical to scaling up of PrEP services.

Finally, and critically, prevention programming requires
finances and resources—funding PrEP is challenging within
the HIV and global health space [18]. New LAED products
have the potential to expand the PrEP market for both daily
oral PrEP and future LAED products with longer durations
that are more easily administered and difficult trade-offs may
have to be made.

3 CONCLUS IONS

There are exciting new options for LAED products for HIV
treatment and prevention, both in the pipeline and receiv-
ing regulatory approval. The success of future LAED prod-
ucts will be determined by “how” their delivery improves on
what is currently offered by daily oral therapies recognizing
the balance between some clients preferring reduced facility
visits versus those who will accept additional clinic visits for
the benefits of reduced pill burden and possible reduction of
stigma. For HIV treatment, daily oral therapies already offer a
high standard of care on metrics, such as acceptability, effec-
tiveness, feasibility and cost, all of which have been further
optimized through the use of DSD. However, there are spe-
cific populations for whom the current regimen presents chal-
lenges that may be overcome with future LAED products. For
HIV prevention, however, where method choice is a priority
and delivery of oral PrEP to date has been overmedicalized,
LAED products that better align with the concepts of DSD
may prove to be very acceptable to all stakeholders. Fund-
ing for the future integration of LAEDs and ongoing advocacy
for a sustainable and affordable supply compared to existing
treatment and prevention options will be essential. For any
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LAED product, it is critical to emphasize the use of implemen-
tation science metrics to define and prioritize the challenges
that a new product seeks to address from the perspective of
the client, the provider and the health system.
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