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Introduction: Long-acting injectable pre-exposure prophylaxis (LA-PrEP) is a major biomedical advance for HIV prevention, but
efficacy alone does not deliver population-level impact. Oral PrEP performed well in trials yet persisted poorly in practice, including
among young women in KwaZulu-Natal, South Africa. LA-PrEP reduces daily pill burden and improves discretion, but introduces
implementation demands that oral PrEP did not: appointment-based adherence, product-specific delivery needs, workforce and task-
shifting limits, financing vulnerability, HIV testing requirements and pharmacokinetic-tail management.

Purpose: This paper develops the Access, Delivery Systems, Acceptability, Persistence and Transition Management (ADAPT)
framework as a conceptual, practice-oriented model for LA-PrEP implementation in sub-Saharan Africa.

Approach: ADAPT was developed through structured narrative synthesis of peer-reviewed and grey literature on oral PrEP scale-up,
cabotegravir long-acting (CAB-LA) and lenacapavir (LEN) efficacy, HIV service delivery, task shifting and implementation frame-
works, combined with non-research program experience from facility-facing implementation support in Uganda and Sierra Leone. The
model is not empirically validated and should be tested through Delphi consensus, stakeholder consultation, prospective implementa-
tion studies and program evaluation.

Discussion: ADAPT complements CFIR, RE-AIM, BLUPrInt and WHO guidance. Its contribution is product awareness, planner
orientation and explicit recognition of Transition Management as a safety domain. It asks planners to align regulatory access,
procurement and affordability; product-specific delivery systems; choice-based acceptability; appointment persistence; and protocols
for stopping, switching and restarting.

Conclusion: For sub-Saharan Africa, safer and more equitable LA-PrEP rollout requires deliberate design across financing, service
delivery, community governance, persistence systems and transition protocols. ADAPT offers a testable organizing model for this
work.
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Introduction
In 2024, about 1.3 million people acquired HIV worldwide, a reminder of how far prevention still falls short after
decades of investment.! Sub-Saharan Africa carries much of that burden and faces the implementation challenge most

directly. The task is to turn effective biomedical products into protection that is durable, equitable and safe for people
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whose risk is shaped by poverty, gendered vulnerability, stigma, criminalization, weak health systems and donor-
dependent financing.

Long-acting injectable PrEP is one of the most important prevention advances of the past decade. Cabotegravir long-acting
(CAB-LA), administered by intramuscular injection every eight weeks, showed an 88% lower risk of HIV infection than daily
oral tenofovir disoproxil fumarate/emtricitabine (TDF/FTC) in HPTN 084 among cisgender women in sub-Saharan Africa
(hazard ratio 0.12; 95% CI 0.05 to 0.31).> PURPOSE 1 showed no HIV infections among the 2134 cisgender women who
received twice-yearly subcutaneous lenacapavir (LEN) in South Africa and Uganda.> WHO now recommends CAB-LA and
LEN as additional HIV prevention options for people at substantial risk of HIV.*>

The implementation lesson from oral PrEP is sobering. Oral TDF/FTC showed high efficacy in pivotal trials,
especially when adherence was high,®’ yet trial efficacy did not produce sustained population coverage. In KwaZulu-
Natal, South Africa, approximately half of young women who initiated oral PrEP discontinued within 12 months.®
Among female sex workers in eThekwini, Durban, Rao et al reported persistence of 53% at one month and 9% after
one year.” Across sub-Saharan Africa, policy adoption, commodity access, provider behavior, stigma, service design and
retention support shaped program outcomes as much as biomedical efficacy.'® The central problem was not the absence
of an effective drug. It was the failure to build implementation systems capable of sustaining prevention.

LA-PrEP reduces some barriers that constrained oral PrEP. It removes daily pill-taking, improves discretion for
clients who fear visible medication, and may suit people who prefer episodic contact with services rather than daily
adherence. Qualitative data from HPTN 084 participants found that the desire for privacy and ease of use favored
injectable PrEP, with freedom from daily pill-taking outweighing injection-related concerns.'!

At the same time, LA-PrEP makes protection a function of the health system, and it does so differently for
each product. The adherence unit shifts from the daily pill to the scheduled injection visit, so a client is protected
by returning on time, not by remembering a dose. The two products then diverge in how that visit must be
delivered. CAB-LA is given by intramuscular gluteal injection, may begin with an optional oral lead-in or proceed
directly to injection, and is then repeated every eight weeks, which loads the burden onto injection capacity,
privacy and frequent clinic contact.'> LEN is given by subcutaneous injection every 26 weeks after an oral loading
dose, which lowers visit frequency but adds an oral phase and still depends on regulatory authorization, HIV
testing, trained personnel, pharmacovigilance and national guidance. The route also decides who may deliver each
product, because community health workers are authorized for subcutaneous but not intramuscular injection in
many settings.

The products diverge most sharply at discontinuation. Each leaves a long pharmacokinetic (PK) tail, during which
declining drug concentrations can be too low to prevent infection yet high enough to select resistance in a client who
acquires HIV."? The resistance differs by product, and the difference reaches into treatment. Because CAB-LA is an
integrase strand transfer inhibitor (INSTI), breakthrough infection during recent or ongoing drug exposure, especially
with delayed diagnosis, can select INSTI resistance and may complicate dolutegravir-based first-line therapy. In HPTN
083, rare infections during or soon after CAB-LA exposure were associated with delayed diagnosis and INSTI resistance;
in HPTN 084, no INSTI resistance mutations were detected in CAB-LA-group participants with HIV infection.'*'> LEN
is a first-in-class capsid inhibitor, so its tail risk is capsid-inhibitor resistance, which does not compromise current first-
line therapy but warrants surveillance as capsid inhibitors move toward treatment use. These are not generic adherence
problems. They are product-specific requirements, and they are why a framework for LA-PrEP must be aware of which
product it is planning for. Without that awareness, LA-PrEP risks repeating the implementation failures of oral PrEP, now
with the added consequence of population-level resistance that unmanaged tails can generate at scale.

This article proposes the Access, Delivery Systems, Acceptability, Persistence and Transition Management
(ADAPT) framework for long-acting injectable PrEP implementation in sub-Saharan Africa. The purpose is not
to replace existing implementation science frameworks. It is to provide a product-aware and planner-oriented model
that helps policy-makers, HIV program managers, implementing partners, clinicians and community actors identify
the operational conditions that must align for LA-PrEP to move from efficacy to population-level prevention impact.
Its intended beneficiaries are the populations at highest HIV risk who stand to gain from well-implemented LA-
PrEP.
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Sub-Saharan African Service-Delivery Context

LA-PrEP will be introduced into health systems that typically combine vertical HIV programs, primary care, reproduc-
tive health services, community health worker networks and externally financed commodity supplies. Where physicians
are scarce, many countries already rely on task sharing, and this matters for LA-PrEP: nurses, midwives and community
health workers routinely deliver HIV testing, antiretroviral therapy follow-up, contraception, immunization and com-
munity-based prevention.'!”

Provision is uneven, however. Urban and high-volume clinics tend to have trained staff, laboratory access and
working commodity systems, but may offer little privacy or sit behind high transport costs. Peripheral facilities are often
trusted locally yet lack secure storage, reliable stock management or staff authorized to give intramuscular injections. For
adolescent girls and young women, sex workers, men who have sex with men, transgender people and people who inject
drugs, services are further shaped by stigma, confidentiality concerns and legal risk.'®'® These are not background
details. They decide whether any LA-PrEP framework can work in practice, so a useful framework must engage them
rather than assume them away.

Approach and Framework Development

This article is a commentary and conceptual framework paper. It reports no empirical study, recruitment, sample-size
calculation, primary data or statistical analysis, so reporting standards for empirical research do not apply. ADAPT was
developed through a structured narrative synthesis designed to identify the implementation determinants that are specific
to, or especially consequential for, long-acting injectable PrEP in sub-Saharan Africa.

The synthesis drew on four evidence streams. The first was peer-reviewed evidence on oral PrEP implementation,
persistence and prevention choice in African settings. The second was clinical and pharmacokinetic evidence for CAB-
LA and LEN, including pivotal trial data and the literature on the pharmacokinetic tail and resistance risk. The third was
the implementation science frameworks and program tools used in HIV prevention, including CFIR, RE-AIM, BLUPrInt
and WHO guidance. The fourth was non-research program experience from facility-facing implementation support in
Uganda and Sierra Leone, covering storage and stock management, workforce scope of practice, privacy for injection,
service integration and the feasibility of community delivery.

Sources were identified through PubMed/MEDLINE and Google Scholar, together with normative and technical
guidance from WHO, program materials from AVAC and PrEPWatch, UNAIDS reports, Medicines Patent Pool
information and public regulatory or access statements from product developers and global health agencies. Search
concepts included long-acting injectable PrEP, cabotegravir, lenacapavir, oral PrEP persistence, PrEP choice, HIV
prevention implementation, task shifting, sub-Saharan Africa, pharmacokinetic tail, integrase inhibitor resistance, product
storage conditions, family planning integration and implementation science frameworks.

A domain was retained when it met three criteria: it represented a plausible bottleneck between clinical efficacy and
population-level impact; it carried operational decisions that planners could act on before or during rollout; and it
addressed a feature that existing frameworks treated generically or did not operationalize for LA-PrEP. ADAPT should
therefore be read as a practice-oriented, hypothesis-generating model. It requires validation through Delphi consensus,
stakeholder consultation, prospective implementation studies, comparative program evaluation and real-time learning
across diverse settings.

Why Existing Frameworks are Useful but Insufficient for LA-PrEP Planning
Existing frameworks remain valuable. CFIR offers a broad taxonomy of implementation determinants across intervention
characteristics, inner and outer setting, individuals and process.'” RE-AIM helps programs evaluate reach, effectiveness,
adoption, implementation and maintenance.”® BLUPrInt is a practical PrEP program builder, and WHO guidance gives
the essential clinical and programmatic recommendations for CAB-LA and LEN.**?' These tools should continue to
guide planning, and ADAPT is meant to complement them.

The gap is specific. CFIR does not distinguish intramuscular from subcutaneous delivery, nor say which determinants
are rate-limiting for a modality-specific product. RE-AIM is built to evaluate performance, not to guide design. BLUPrInt
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Table | Positioning ADAPT Against Existing Implementation Science Frameworks and Tools for PrEP

Implementation
Concern

How ADAPT Operationalizes the
Concern

How Existing Frameworks or
Guidance Address it

Added Value and Validation Status

Regulatory,
procurement and
financing access

Treats access as the first program condition.
Tracks approval, national guidance,
procurement, price, stock security and
domestic financing.

CFIR captures outer setting. RE-AIM
captures reach. WHO guidance gives
clinical recommendations. BLUPrInt
includes enabling environment.

ADAPT links access directly to downstream
delivery and persistence decisions. It remains
conceptual and requires prospective validation.

Delivery
infrastructure and
workforce

Differentiates CAB-LA and LEN by storage
conditions, initiation options, route, visit
frequency, privacy, HIV testing and
workforce authorization.

Existing tools address delivery readiness
but often treat PrEP products generically.

ADAPT makes product selection an
implementation decision, not only a clinical or
procurement decision. Validation is needed across
facility, community and integrated models.

Demand, choice
and provider
behavior

Defines acceptability as client, provider and
community fit. Uses choice-based
counseling and measurable demand
indicators.

CFIR includes individuals and
implementation climate. RE-AIM includes
adoption. BLUPrInt includes demand
creation.

ADAPT connects demand creation to equity, offer
rates and downstream persistence rather than
campaign reach alone.

Appointment-
based persistence

Treats scheduled injection attendance as the
primary adherence unit and a health-system
responsibility.

RE-AIM includes maintenance. CFIR
includes process determinants. Oral PrEP
cascades address continuation.

ADAPT clarifies that missed LA-PrEP visits differ
from missed oral doses and require active
appointment systems.

Discontinuation,
switching, re-
initiation and PK
tail

Creates Transition Management as

a separate domain with bridging, HIV
testing, switching and resistance-prevention
indicators.

WHO guidance mentions clinical
management. Most implementation
frameworks do not operationalize this as
a distinct program domain.

This is ADAPT’s most novel contribution. It is
plausible and evidence-informed but requires
empirical testing and consensus-based refinement.

Causal use for
program planning

Organizes the pathway from access to safe
transition while allowing feedback loops and

CFIR maps determinants. RE-AIM
evaluates outcomes. BLUPrInt supports

ADAPT complements these tools by focusing on
LA-PrEP-specific planning decisions in sub-Saharan

context adaptation. planning. WHO guides clinical use. Africa. Formal validation remains a priority.

Abbreviations: CFIR, Consolidated Framework for Implementation Research; RE-AIM, Reach, Effectiveness, Adoption, Implementation and Maintenance; WHO, World
Health Organization; PK, pharmacokinetic; CAB-LA, cabotegravir long-acting; LEN, lenacapavir.

does not differentiate product-specific delivery requirements and does not address the PK tail. WHO guidance is essential
but product-specific and treats transition only briefly. A program manager choosing between district hospitals, family
planning clinics and outreach sites needs a framework that separates intramuscular from subcutaneous products, links
infrastructure to persistence, treats the appointment as the adherence unit, and makes discontinuation a core safety
function. A national prevention lead choosing between CAB-LA, LEN or both needs to weigh storage, initiation options,
visit schedules, task-shifting feasibility, affordability, switching pathways and resistance implications side by side.

ADAPT adds three things. It is product-aware, asking how CAB-LA and LEN differ across access, route, workforce,
visit burden and transition risk. It is planner-oriented, turning determinants into early decisions and measurable
indicators. And it makes Transition Management a distinct domain, because discontinuation, missed injections, switching
and re-initiation carry pharmacological and population-level risks that do not fit standard retention or maintenance
constructs. The added value is therefore not a new taxonomy but a planning lens that makes three things visible at the
point of decision: that binding constraints differ by product, that persistence is a property of the delivery system rather
than of the individual, and that the post-discontinuation period is a discrete safety domain with population-level
consequences. Table 1 positions ADAPT against these tools and notes their validation status.

The ADAPT Framework

ADAPT comprises five interlinked domains: Access, Delivery Systems, Acceptability, Persistence and Transition
Management. They describe a dominant implementation pathway, not a rigid sequence, and feedback between them is
expected. Poor acceptability can weaken political demand and so narrow access. Delivery failures undermine persistence.
Weak transition protocols erode provider confidence and community trust. The framework is best read as a heuristic that
shows where implementation tends to succeed or fail, not as a deterministic chain. Monitoring and evaluation,
implementation research and community engagement cut across all five domains (Figure 1).

ADAPT’s central claim is that LA-PrEP turns adherence from an individual behavior into a health-system function.
With oral PrEP, a missed dose is an individual failure with individual consequences. With LA-PrEP, a missed
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A — Access

Input

Approval, procurement,

pricing, financing
Clinical
efficacy
CAB-LA, LEN

Mechanism
Enables entry of the
product into programs

If it fails
Program-ending; no

D — Delivery

Input
Infrastructure, workforce,
storage, integration

Mechanism
Safe, efficient
administration

If it fails
Urban-rural access gap;

Continuous monitoring and evaluation
Real-time dashboards observe every domain at all times

A — Acceptability

Input
Demand creation, choice,
provider attitudes

Mechanism
Informed uptake across
priority populations

If it fails
Excludes the most

P — Persistence

Input
Reminders, tracing,
peer and structural support

Mechanism
Appointment-keeping as
the adherence unit

If it fails

Protection gap; missed visit

T — Transition
management
Input

Stop, miss, switch, restart .
Population

impact

HIV prevention

Mechanism
Bridging, HIV testing,
switch protocols

If it fails
Population-level resistance:

downstream domain works unsafe injection marginalized; widens initiates the PK tail

inequity
Indicator: % offered, conversion

INSTI (CAB-LA), capsid (LEN)

Indicator: time to national rollout Indicator: % facilities ready

© © o L7
3] e o (2]
®

Corrective feedback loops 1 to 10 return signals that inform upstream program decisions

Indicator: on-time injection Indicator: % bridged; tail

Structural conditions of implementation
financing fragility * criminalization and structural stigma « community ownership

Figure | Access, Delivery Systems, Acceptability, Persistence and Transition Management (ADAPT) framework for long-acting injectable PrEP implementation in sub-
Saharan Africa. The framework presents five interlinked implementation domains through which long-acting injectable PrEP may translate from clinical efficacy into
population-level HIV prevention impact. Each domain carries an input, a mechanism, an outcome and a failure consequence, together with measurable program indicators.
The figure should be read as a practical, product-aware heuristic rather than a strictly linear or deterministic sequence, and feedback loops are expected across domains, so
that, for example, persistence data inform delivery-system and acceptability redesign. Transition Management is a distinctive contribution of ADAPT and is not explicitly
operationalized as a discrete programmatic domain in existing PrEP implementation frameworks. Community engagement, monitoring and evaluation, implementation
research and real-time dashboards cut across all domains.

Abbreviations: CAB-LA, cabotegravir long-acting; INSTI, integrase strand transfer inhibitor; LEN, lenacapavir; PK, pharmacokinetic.

appointment is at once a protection failure and a potential population pharmacovigilance event, because it starts a PK tail.
Responsibility for protection therefore shifts from the individual to the delivery system, which must secure timely
injections and safe transitions, and implementation should be built for that shift from the outset.

Because CAB-LA and LEN impose different delivery, workforce, visit-schedule and tail-management requirements,
Table 2 summarizes the product-specific implementation features that planners need to consider before choosing one
product or introducing both.

Access
Access refers to the policy, regulatory, procurement and financing conditions that determine whether anyone can start LA-PrEP.
For CAB-LA and LEN it begins with national regulatory approval, inclusion in guidelines, procurement pathways, commodity

Table 2 Product-Aware Implementation Comparison Between Cabotegravir Long-Acting (CAB-LA) and Lenacapavir (LEN)

Implementation Feature

CAB-LA (Intramuscular)

LEN (Subcutaneous)

Storage

At/below 30°C per local label

Room-temperature stable

Route of administration

Intramuscular, gluteal

Subcutaneous

Visit frequency

Oral lead-in optional; two initiation injections 4 weeks apart then

8-weekly

26-weekly after oral loading

Task-shifting scope

Often restricted (IM injection)

Potentially CHW-eligible where SC

permitted

Community or self-
administration

Limited; emerging

Promising but not yet routine

Pharmacokinetic tail

Declining levels for many months

Longer half-life; extended tail

Implication for planning

Heavier Delivery and Persistence load

Heavier Transition Management focus

Abbreviations: CAB-LA, cabotegravir long-acting; CHW, community health worker; IM, intramuscular; LEN, lenacapavir; SC, subcutaneous.
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forecasting, essential medicines listing, price negotiation and financing. WHO recommendations confer legitimacy, but rollout
depends on national budgets, supply chains and country-level decisions.* Medicines Patent Pool licensing for CAB-LA and
royalty-free licensing for lenacapavir in high-incidence countries open routes toward generic affordability.”***

Access is not solved by involving funders alone. Financing matters, but cost-effectiveness turns on product price,
negotiated procurement, generic availability, wastage, delivery cost, visit frequency, incidence in the target population,
competing options and the cost of missed opportunities. CAB-LA is not cost-effective at current low-income-country
prices,* and modeling for Eastern and Southern Africa suggests the annual per-person cost must fall well below present
levels to meet conventional value benchmarks, with thresholds of roughly one to two hundred US dollars per person-year
in higher-incidence settings and far less where incidence is lower.”> The binding constraints are therefore price and
delivery cost, not willingness to pay. Donor money can speed introduction, but dependence on external procurement is
fragile: recent United States funding disruptions hit prevention, treatment and care across parts of East and Southern
Africa and showed how fast platforms weaken when financing shifts.”® ADAPT therefore treats access as a structural,
quantitative condition, with affordability as a design parameter rather than a matter of donor goodwill.

Priority indicators include time from WHO recommendation or regulatory approval to national guidance, proportion
of target districts with product availability, cost per protected person-year, stock-out frequency, domestic co-financing
share, and whether oral PrEP remains available at every LA-PrEP delivery site.

Delivery Systems

Delivery Systems are the infrastructure, workforce, integration and safety processes needed to administer LA-PrEP, and
this is where the products differ most. CAB-LA requires intramuscular gluteal injection by trained providers, private
injection space and a schedule of two initiation doses four weeks apart followed by an injection every eight weeks. Its
storage is undemanding where local product information permits room temperature, so refrigeration is not the binding
requirement; oral lead-in may be used to check tolerability, or programs may proceed directly to injection.'” LEN needs
an oral loading dose and then a subcutaneous injection every 26 weeks, which means fewer visits, but its rollout still
requires trained staff, HIV testing at initiation and continuation, pharmacovigilance, commodity management and
national protocols.*?

Facility-facing work in Uganda and Sierra Leone showed wide heterogeneity. Busy urban sites may have reliable
storage and stock-management systems but no private injection space, while rural centers may offer privacy but lack
reliable stock management, secure storage or authorized staff. Because CAB-LA does not depend on refrigeration, the
real bottleneck moves to injection capacity, product accountability, the HIV testing workflow, privacy and appointment
systems. The distinction is practical: programs that wrongly assume CAB-LA needs a cold chain may over-centralize it
and add avoidable travel barriers. Lenacapavir’s subcutaneous route and twice-yearly schedule cut visit and workforce
burden, though not the need for trained staff, testing and pharmacovigilance. Product awareness extends to drug
interactions at the point of care. LEN undergoes only minor metabolism, but moderate and strong CYP3A inducers,
including rifamycins used for tuberculosis and some anticonvulsants, can reduce LEN concentrations enough to
compromise protection. Where tuberculosis and HIV often coincide, screening for these co-medications belongs in
routine initiation and continuation counseling, not only in specialist review.

HIV testing is part of the delivery system, not a precondition standing outside it. Every visit, at initiation and continuation,
depends on confirming HIV-negative status, and the choice of test decides whether that step is feasible at the point of care.
Rapid diagnostic tests can be done by lower-cadre staff, return a result within the visit and need no laboratory, which makes
same-day initiation possible even at peripheral sites. Laboratory-based tests, including nucleic acid tests, detect infection
earlier but require sample transport, equipment and turnaround that most decentralized settings cannot sustain, and the delay is
both an access barrier and a missed-injection risk. A rapid-test algorithm is therefore the realistic default across most of sub-
Saharan Africa, with more complex testing kept for resolving uncertain results rather than gating access. The detailed
algorithms lie beyond this article; the principle is that testing should match the delivery setting, not constrain it.

Task shifting is central to delivery design. Across the region, task sharing has let nurses and non-physician cadres

16,17

extend HIV testing, antiretroviral therapy follow-up and maternal health services under national protocols, and

subcutaneous DMPA self-injection (DMPA-SC) has been delivered acceptably by lower-cadre providers and by clients
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themselves.?” The same logic may help LA-PrEP, but it cannot be assumed across products, because intramuscular and
subcutaneous injection can fall under different scope-of-practice rules. Where community health workers may give
subcutaneous but not intramuscular injections, that rule alone favors lenacapavir for community-level delivery. Planning
should separate established delivery requirements from future possibilities such as broader community delivery or self-
administration, which are promising but still emerging and need specific evidence, regulatory approval and safety
monitoring before routine use.

Family planning integration is promising but needs care. It suits adolescent girls and young women, women seeking
reproductive health care and clients already using injectable contraception, because the service rhythm, counseling and
privacy needs partly overlap.'® It should not be the only model. For sex workers, men who have sex with men,
transgender people and people who inject drugs, such settings may be irrelevant, stigmatizing or unsafe. Integration
should therefore be opt-in and confidential, and paired with peer-led, community-based or discreet facility and telehealth
options for those who avoid mainstream reproductive health services.

Priority indicators include the proportion of facilities meeting product-specific readiness standards, the number of
trained and supervised cadres by product route, temperature-storage and stock-management readiness, HIV testing
availability before injection visits, privacy readiness, median client travel time, and the proportion of services integrated
with client-preferred platforms.

Acceptability

Acceptability is whether communities, clients, providers and policy actors see LA-PrEP as appropriate, safe, desirable
and feasible. It spans demand creation, prevention choice, provider behavior, counseling quality, privacy, stigma and
community trust, and it cannot be inferred from efficacy. A product can work biologically yet fail socially if people
distrust injections, fear stigma, cannot attend discreetly or meet judgmental providers. Provider bias documented during
oral PrEP rollout restricted access for adolescents and young women, and will do the same for LA-PrEP unless training
addresses it directly.

Choice is the foundation of acceptability. LA-PrEP should be offered within a prevention menu that may include daily
oral PrEP, event-driven PrEP where appropriate, the dapivirine vaginal ring, condoms, harm reduction, and testing and
treatment for partners. Evidence from the CATALYST and DREAMS PrEP Choice studies suggests that genuine choice
improves both uptake and continuation, because people can pick the method that fits their lives.?*2° Demand creation
should be tailored by population: peer-led for adolescent girls and young women, peer-educator networks for sex
workers, and discreet facility or telehealth models for men who have sex with men where same-sex relations are
criminalized.

Demand creation needs measurable benchmarks, not generic social media activity. Programs can track awareness,
accurate recall of injection schedules, referral completion, eligibility screening, offer rate, uptake among eligible clients,
reasons for refusal, misinformation, satisfaction, and differences by age, sex, location and key-population status. Reach
without uptake or attendance is not enough. Acceptability failure does not fall evenly; it excludes the most marginalized
and widens existing inequities, so ADAPT ties acceptability metrics to downstream persistence and equity. Priority
indicators include the share of eligible clients offered LA-PrEP, the share choosing each option after counseling,
satisfaction scores, the proportion of providers completing stigma-reduction and product-specific training, and uptake
among priority populations.

Persistence
Persistence is sustained engagement with LA-PrEP over time, and it is the central implementation challenge, because
LA-PrEP makes adherence a health-system function. With oral PrEP the adherence unit is the daily pill, and a missed
dose can be taken the next day. With LA-PrEP the unit is the scheduled injection, and a missed one opens an immediate
protection gap and starts the PK tail. Each missed appointment is therefore at once an adherence failure and
a pharmacovigilance event.

The difference between CAB-LA and LEN matters. CAB-LA’s more frequent visits raise cumulative exposure to
transport costs, waiting time, stigma, lost wages and missed appointments. LEN’s twice-yearly subcutaneous schedule,

HIV/AIDS - Research and Palliative Care 2026:18 https: 7



lkoona et al

after the oral loading dose, lowers that burden, but its visits can still be missed where reminders, tracking and re-
engagement are weak. Lower visit frequency is not automatic persistence. Early program experience suggests that
structural design, rather than individual motivation alone, may be a main driver of retention, although this remains
unevaluated and should be tested prospectively. The oral PrEP record points the same way: persistence among female sex
workers fell to 53% at one month and 9% at twelve months, confirming that initiation without structural retention support
does not yield durable coverage.’

Persistence support should be designed before rollout. Strategies proven in antiretroviral therapy retention include
client-preferred reminders, appointment windows, active tracing of missed visits, peer navigators, injection-buddy
models, differentiated service delivery, transport support for high-barrier clients, extended hours, removal of structural
barriers and non-judgmental care.*® Co-locating injections within existing healthcare-seeking patterns helps further.
Priority indicators include on-time injection coverage at 6 and 12 months, median delay after a missed injection, the
share of missed clients contacted within a defined period, the share re-engaged, reasons for discontinuation, and
persistence broken down by product, age, sex, district, delivery model and population group.

Transition Management

Transition Management is the most distinctive ADAPT domain. It covers the protocols and systems that protect clients
and programs when LA-PrEP is stopped, interrupted, switched or restarted. It earns separate status because it links
individual discontinuation to population-level pharmacovigilance and resistance prevention, and because no existing
PrEP framework operationalizes it as a discrete domain.

After discontinuation, cabotegravir falls away over many months, and lenacapavir’s longer half-life leaves an even
longer tail.'*> Across that window, drug levels can be too low to prevent infection yet high enough to select resistance if
HIV is acquired, and the resistance differs by product. Breakthrough infection during recent or ongoing CAB-LA
exposure, especially with delayed diagnosis, can select INSTI resistance, as documented in HPTN 083; no INSTI
resistance mutations were detected in HPTN 084;'*'> LEN’s corresponding risk is capsid-inhibitor resistance. The
number of observed INSTI resistance events was small, but the programmatic stakes at scale are important. A low per-
person probability of INSTI resistance, multiplied across large numbers of users, could complicate the dolutegravir-based
regimens that anchor first-line therapy, so CAB-LA scale-up can have implications beyond prevention. Capsid-inhibitor
resistance does not yet compromise standard therapy, but it warrants surveillance as capsid inhibitors enter the treatment
pipeline. Either way, the post-discontinuation period is a program-level safety domain, not an individual footnote.

Transition Management spans four practical scenarios. Clients who choose to stop need counseling, HIV testing and
oral PrEP bridging with TDF/FTC or TDF/3TC while exposure risk continues. Clients who miss an injection need rapid
tracing, testing and clear criteria for delayed dosing or re-initiation. Clients switching between CAB-LA, LEN, oral PrEP
or the dapivirine ring need product-specific overlap guidance as the toolkit expands. And clients returning after a long
gap need testing strategies that avoid starting LA-PrEP during undetected infection.

Testing strategy is itself part of safe transition. The same long tail that creates resistance risk can blunt or delay the
serological response to a new infection, so a reactive or inconclusive result after recent LA-PrEP calls for repeat testing
and confirmation rather than reassurance, and a returning client needs an approach designed to rule out infection acquired
during the tail. The trick is to do this without making complex laboratory testing a routine gate, which would rebuild the
access barriers rapid testing removes.

In every scenario, oral PrEP must be available at each LA-PrEP site, because managing stopping and switching safely
is population pharmacovigilance, not operational detail. The line from persistence is precise: retention asks whether
a client stays in care, transition asks whether stopping, switching or restarting happens safely. It requires written national
protocols, provider training, oral PrEP on hand, pharmacovigilance reporting, laboratory pathways where indicated and
routine indicators. The landscape will keep moving; longer-acting products, including the once-yearly lenacapavir now in
early study, would shift the balance between domains further and make transition management more important, not
less.?" Priority indicators include the share of discontinuers assessed for ongoing risk, the share given oral PrEP bridging
when indicated, time from missed injection to contact, the tail-period seroconversion rate, resistance-testing completion
where available, and the share of re-initiations that follow national protocol.
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How ADAPT Can Operate in Practice

ADAPT is built for several actor groups. National policy-makers can use it to decide which products to introduce, where
to start, how to finance them and what protocols must exist before scale-up. Program managers can use it to assess
facility readiness, workforce, appointment systems, demand creation, transition protocols and equity risk. Facility teams
can use it to organize service flow, counseling, HIV testing, injection, reminders and missed-visit tracking. Community
organizations can use it to co-design demand creation, monitor stigma, support clients and hold programs accountable for
confidentiality and respectful care.

A practical ADAPT planning cycle has five steps. First, assess access and readiness: regulatory status, price,
procurement, facility readiness, workforce authorization, oral PrEP availability and HIV testing capacity. Second,
choose delivery models by population and geography rather than imposing one model nationally. Third, co-design
counseling and demand creation with affected communities. Fourth, build persistence systems before the first injection,
including reminder preferences and missed-visit escalation. Fifth, approve transition protocols, including oral PrEP
bridging and switching procedures, before scale-up. The cycle guards against the common error of judging success by
initiation alone. ADAPT treats success as a chain of linked outcomes: equitable access, safe delivery, informed choice,
sustained protection and safe transition. Table 3 maps each domain to its decisions, actors, indicators and immediate
actions.

Monitoring, Evaluation and Implementation Research
Monitoring and evaluation should run across all five domains. Programs should not wait for end-line evaluations to learn
that stock systems failed, that providers withheld LA-PrEP from adolescents, that clients missed injections because

Table 3 Practical Use of ADAPT Domains During LA-PrEP Planning and Monitoring

cadre, at which site, under
which supervision model?

professional councils,

training institutions

management readiness; privacy

readiness; HIV testing availability

ADAPT Primary Decision Key Actors Example Indicators Immediate Planning
Domain Actions
Access Can eligible clients initiate Ministries of health, Time to national guidance; cost per Map regulatory pathway, price,
LA-PrEP at affordable and regulators, protected person-year; stock-out procurement, supply chain and
reliable sites? procurement units, frequency; domestic financing share oral PrEP bridge availability
donors, finance before rollout.
ministries
Delivery Which product can be Program managers, Facility readiness; trained cadres by Conduct readiness assessment
Systems delivered safely, by which facility teams, route; storage and stock- by product, route, workforce

authorization, geography and

service model.

Acceptability

Do clients, providers and
communities trust and

choose the product?

Community
organizations,
providers, peer
educators, demand-

creation teams

Offer rate; uptake by population;
satisfaction; provider training

completion; misinformation trends

Co-design counseling and
demand creation with affected
communities; track uptake

beyond campaign reach.

Persistence

Can the system keep clients
protected over time!

Facility teams, data
officers, peer
navigators,

community health

On-time injection coverage; missed-
visit contact; re-engagement; reasons

for discontinuation

Build reminder systems,
appointment windows, tracing
pathways and barrier support

before first injection.

laboratory teams, HIV
program leads, safety

units

protocol-adherent re-initiation

workers
Transition Can stopping, switching or Clinicians, Oral PrEP bridging; HIV testing after | Approve discontinuation,
Management | restarting occur safely? pharmacists, gaps; tail-period seroconversion; missed-visit, product-switching

and re-initiation protocols

before scale-up.
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transport cost too much, or that discontinuers went without oral PrEP bridging. Real-time dashboards can link facility
readiness, commodity status, client flow, appointment adherence, missed-visit tracing and transition outcomes, so
managers act early rather than in hindsight. Community engagement is not only demand creation; it is the basis of
implementation legitimacy. Community advisory boards, peer-led quality monitoring and participatory feedback
strengthen every domain.?

Implementation research should test whether ADAPT predicts outcomes and improves planning beyond generic
approaches. Five questions follow from the framework. First, which domains most strongly predict persistence failure,
and how do delivery-system design and persistence infrastructure interact to shape retention across settings? Second,
which pre-injection HIV-testing strategy best balances resistance prevention against access, especially for lenacapavir’s
twice-yearly schedule? Third, how do outcomes differ across facility-based, community-based and family-planning-
integrated models, and which configurations best close the urban-rural gap? Fourth, what are the real-world rates of
product-specific tail resistance under programmatic conditions, INSTI for cabotegravir and capsid-inhibitor for lenaca-
pavir, and which discontinuation protocols best minimize population-level risk? Fifth, how do CAB-LA, LEN and oral
PrEP compare on cost-effectiveness once realistic persistence replaces trial-level efficacy? Validation should be pro-
spective and participatory: Delphi consensus to refine domains and indicators, stakeholder consultation to test the
framework against lived realities, and hybrid effectiveness-implementation studies embedded in existing programs as
the most efficient design.

Limitations

ADAPT is a conceptual framework, not an empirically validated tool. Its domains come from narrative synthesis,
existing frameworks, product characteristics, oral PrEP experience and non-research program experience, and that
experience was drawn from facility-facing implementation support in only two countries, which limits generalizability.
The model should be read as a testable, hypothesis-generating structure, not a proven causal instrument.

Product evidence and regulatory pathways are also moving quickly. Lenacapavir experience is still early in many
African settings, and some delivery propositions, including broader community delivery and future self-administration,
remain implementation hypotheses until authorized and evaluated. Sub-Saharan Africa is not one setting; legal environ-
ments, workforce rules, donor dependence, epidemiology, community trust and infrastructure vary across and within
countries. Finally, ADAPT complements rather than replaces CFIR, RE-AIM, BLUPrInt and WHO guidance. Its value is
practical organization around LA-PrEP-specific decisions, and it should be used alongside broader implementation tools,
clinical guidance and community-led accountability.

Conclusion

Long-acting injectable PrEP offers exceptional prevention potential, but efficacy alone does not deliver population-level
impact. Oral PrEP in sub-Saharan Africa showed that initiation without sustained support yields partial protection and
unequal reach. LA-PrEP adds complexity, because appointment-based adherence, product-specific delivery, financing
fragility and pharmacokinetic tail management make the health system the primary agent of prevention, with the further
risk that unmanaged residual drug exposure may contribute to antiretroviral resistance at scale, including CAB-LA-
associated INSTI resistance with implications for first-line treatment.

ADAPT answers this by organizing LA-PrEP planning around Access, Delivery Systems, Acceptability, Persistence
and Transition Management. Its specific contribution is to tie product choice to delivery realities, to treat appointment
persistence as a system function, and to make safe discontinuation and switching central to prevention programming. It
complements, rather than replaces, the established frameworks that guide rigorous evaluation. The model is conceptual
and requires validation, but it gives planners a practical structure for asking the right questions before scale-up. For sub-
Saharan Africa, the aim is not only to introduce LA-PrEP, but to introduce it in ways that are affordable, trusted, safe,
equitable and durable. ADAPT offers a way to test whether implementation can match the promise of the science.
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